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ated in the glans, whereas in Pipistrellus hesperus and Lasionycte ris it extends 
well into the corpus cavernosum. 


MATERIAL AND METHODS 


All specimens examined have been adult, as determined by examination of the 
metacarpals and skull. Most of the material was obtained from fresh specimens. 
For alcoholic specimens of Pizonyx, I am indebted to Dr. Remington Kellogg 
and Dr. Seth Benson. E. W. Jameson, Jr. provided several specimens. 

Clearing of the penis in NaOH an | staining in alizarin has been described else- 
where (Hamilton, 1946). Since the os penis of some bats is little more than a 
spicule of bone, great care must be exercised in clearing. Several specimens were 
lost, or the identity destroyed, by keeping the bone too long in sodium hydroxide. 
Fresh specimens clear much more rapidly than preserved material. A one per 


cent solution is satisfactory, the specimen being removed after ten hours for ex- 


amination and returned to the solution if additional clearance is needed. The 


relation of the bone to other parts of the penis is 


vident in specimens so cleared. 
After cleaning, the bones are placed in 70 per cent alcohol. Miss Mary Guerriere 


made the illustrations under my supervision 


DESCRIPTIONS OF BACULA 








Myotis 1. lucifugus.—The os penis is best described as a little saddle. Dorsally, the 
| extremity forms a little knot \ narrov é n ridge extends ventrally, concave on 
sic and flaring ou venti The p1 I | portion is formed of two extensions, or 
ners \ lly, tl s I ole structure thus appearing as a 

vesture over the dors | of the uretl The bone has a length of 1 mm. (PI. I, a) 

Myotis subulatus leibii.—This, the s1 est sp s of the genus, has a tiny deeply sculp- 

ulut The slender distal part ter1 tes in a slight knob. Proximally, the 

s teral extensions are separated | prominent notch. Ventrally, the bone is 

deeply concave. The bone has a length of .7 mm. (PI. I,d 
Myotis griscesens.—In dorsal aspect, the bons broadly convex, without a prominent 
re. The distal extremit, have ; slight protuberance or slight knob in 
this swelling is lacking i g the dorsum forms a 
the late ends flare slightly f1 Ventrally, the bone 
forms road flat base, the lateral margins deflected sharply downward and terminating at 
their greatest pth in the ill-defined proximal spurs (PI. I, b 
Myotis keenii septentrionalis.—The baculum of this species differs little from that of 
fug In lateral aspect, it is characterized igh proximal portion which turns at a 
45 o th idle portion, then extends as a straight spicule that expands into a bulbous 
rall similar concavity exists, although in one specimen the two lateral basal 
ing eet acros 8 g t pearant olidity. The bone is .£8 mm. long 
a 
Pizonyx vivesi.—In general as; the baculum of this genus is not unlike that of Myotis 
ulthough it lacks the saddle-like appearance. The distal end tapers to a flattened, slightly 
elevated tip. The dorsal aspect of the shaft inclines slightly upward; the base is approxi- 
itely three times the depth of the narrowest middle portion. Ventral spurson the proximal 
end are absent, thus contrasting with Myot The ventral surface is flattened, the lateral 
margins forming abrupt but shallow runners (PI. I, « 


Lasionycteris noctivagans.—This bat has the largest baculum of the vespertilionid genera 
which I have examined The swollen base tapers gradu ully to the middle of the cylindrical 


shaft, thickening imperceptibly toward the distal end which terminates in a siight enlarge- 
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ment. Inone specimen the tip is flattened and truncate at the distal tip, another is rounded 
In some specimens the dorsal aspect of the base has a flattened prominence, the bilobed distal 
extremity protruding beyond the main bulbous portion of the bone. Ventrally, the base is 
divided into two elongate swellings, their long axis paralleling one another and the shaft. 
The bone is 3 mm. long (PI. I, h, i). 

Pipistrellus subflavus obscurus.—The baculum is formed in the shape of a Y, the prongs 
at the proximal position (Pl. I, g). No deflection of these prongs is evident, although a 
slight concavity along the entire ventral surface may be noted, indicating how closely ap 
pressed it lies on the dorsal surface of the urethra. Quite a reverse situation is indicated by 
Leydig (1857) for Vespertilio (Pipistrellus) pipistrellus. He stated that the bone has two 
prongs at the distal extremity and two closely appressed swellings at the proximal end. 
Mathews (op. cit.), who figured the baculum in the same species, indicated the structure as 
flattened in section, largest at its middle part and forked at its distal end, the two prongs 
lying one on each side of the dorsal surface of the urethra. Thus a marked difference has 
been recorded for the same species by these authors, and an even greater disparity in form 
from that of the New World P. subflavus 

Pipistrellus hesperus.—This species is considerably smaller than subflavus, indeed it is 
the smallest of North American bats. The baculum, however, greatly exceeds in size and 
form that of subflavu The long broad shaft, slightly convex above and concave below, 
terminates distally in a rather abrupt high knob (PI. I, f The proximal end is broad, from 
its median section a rough and constricted portion extends backward. The attached end is 
similar in appearance to the basal portion of the baculum of many mustelids. The bone has 
a length of from 2.5 to 3 mm., being four times the length and correspondingly more massiv: 
than P. subflavu The disparity in appearance of the two species is very marked. N« 


} 


other such marked interspecific variation has been noted in the several genera studied 


Eptesicus fuscus.—The baculum is an extremely small, distinctly arrow-shaped bone 
The distal and proximal points are usually sharp and well marked (Pl. I, m The dorsun 


slightly convex, the venter concave. Thelengthis 8mm. Gilbert (op. cit.) has illustrat 
the baculum of Vespertilio murinus as a pointed spicule, the proximal fifth of which 
forked. Chaine (op. cit.) figures the baculum of Eptesicus serotinus as a slender curve 
stylet 6-7 mm. in length, without semblance of a fork 

Lasiurus b. borealis.—The baculum appears somewhat like a slipper (Pl. I, n). The 
high base is directed forward, appearing in dorsal aspect as a rounded spur directed over the 
shaft. The dorsal sides of the base are concave, joining with the shaft to form broad flange 
Ventrally these flanges form the lateral borders of a deep concavity The distal tip has 
slight rise and is somewhat thickened and broader than the central shaft 

Lasiurus cinereus.—The relatively short baculum is rather stout, the rounded shaft 
extending into a swollen cylindrical distal portion (Pl. I, 0). This terminates in an el 
vated point, the tip of which is slightly higher than the base. The latter is truncate at its 
proximal margin. Ventrally the bone is prominently convex except for the proximal fifth, 
which is slightly concave 

Nycticeius humeralis.—This small bat has a disproportionately large baculum. Thx 
bone is distinctive, differing markedly from those of other genera. The structure is blade 
like, the distal portion being deep, with convex walls which terminate in an ascending point 
(Pl. I, p The thickened proximal portion has a base which forms a prominent angle in 
clined toward the ventral aspect. On one specimen, a small spur arises from the uppe! 
margin of the base and is directed proximally 

Corynorhinus macrotis.—The baculum is arrow-shaped, with rounded borders (PI. I, 
j, k). The dorsum is convex, the basal portion rising prominently to its rounded crest 
Basally, the median portion of the bone is slightly indented. The ventral surface is con 
cave. The structure resembles a miniature saddle. The baculum of Corynorhinus is 
distinctive from that of the Old World Plecotus, which Mathews (op. cit.) describes as 


cylindrical for most of its length, becoming flattened at its proximal end, and produced into 


two prongs pointing towards the base of the penis. 
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Var 1949 
acteristic adult conformation; a flaring of the proximal portion of the body, and 
a rough, tapering head. 


Morphology of the adult baculun 
5. Kight of the fifty-five adult bacula examined 


If, as the 


rhe river otter baculum may be described 


is having the shape of a thin 
aried from the standard established to delimit the thin S shape 
iculum rests on its ventral side, the maximum distance from the plane, upon 
which it rests, to the bone, between points of contact, is no greater than 0.1 inch, 

is designated asathinS. Four of these did exceed 0.1 inch and were designated 
is having an S shape. The other four were without curvature along the proxi 
were designated as having a J shape. Using 


half of the ventral side and 
f the baculum as a line of 


the straight line made by the central part ol the body « 
htly ventrad in all but the J shape d bacula andthe 


eference, the head curves slig 
il curves sharply dorsad through an angle of from 20 to 30 degrees 
Che surface of the head is always rough and sharply distinct from the body 
n cross-section it is roughly triangular with the apex ventrad Che base of the 
riangular cross-section is generally flat, but may have its central portion pushed 
harply toward, or bulged slightly away from, the apr The head accounts for 
bout one eight! of the total length f the bone 
The body is smooth on its surfac riangular in cross-section, but with the 
upex on the dorsal sick The change in apex location occurs at the proximal end 
the body, distal to the head Che circumference of the body, from its proximal 
I lecreast upidly for the first « ter of its length toward the tail, then more 
lowly to its least circumference at nection th the ll Occasional 
egularities in body form will be discussed late: 
Che tail surface 1 smooth except for slight roughnes it tne entral points of 
he ' the rethral groove rhe idth of the bone increas« s the urethral 
e enlarges and deepens distally lhe sides of the groove join near the distal 
end of the bone and the tail continus ithout cleft, around to the dorsal side 
tl one Che urethral groove varies ength from 18 to 24 mm., except on 
ne il hich the groove is 27 mm. in length and occupies about 22.5 per cent 
the total length 
Morphology of the immature baculun The baculum of the immature animal 
Lille n shape from that of the adult prim: rihy n that the long, tapering head 
he fla the body near the junction of the head and body ar absent 
he circumference of the body decreases slightly from its proximal end \ 
lorsal ridge is evident over most of its length, but disappears as it approaches the 
ro al end of the body, thus fiving the dorsal side a flattened appearance in 
nat region Che short head has about the same circumference as the body and 
ounts for about one-sixteenth of the total length of the bon The tail is 
ke that of the adult except that it is slightly smalle1 The urethral groove is 
1 


vel] lorme | and occupies about 25 pel ceent of the to al length ol the bone 
he twenty-eight immature and very young bacula examined, three are J- 


shaped, the remainder have the thin S shape 
Measurements upon which 


and comparison of age group 
and volume. Length was 


V easurements 
groupings ol bacula were based are length, weight, 
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determined by measuring the greatest straight line distance, to the nearest tenth 


f a millimeter, between t 


\\ eights to the nearest tw 


he tips of the head and tail, using a vernier caliper 


entieth of a gram were secured with a beam balance 


Volume was determined by water displacement to the nearest tenth of a cubi 


centimeter in a graduated 


cylinder. The latter is probably the least accurat 


of the three measurements, because the bore of the cylinders had to be larg: 
TABLE 1 Baculum measurements and indices delin ng age groups im the otte 
LDER ADULT R ADT IMMATURE ERY 
\umber 42 13 25 3 
Length (mn Over 93.5" 93 . 50-87 .0 86 . 90-68 .007 felow 68.0 
Weight gn Over 5.65 5.65- 4.80 1. 75- 1.957 Below 1.95 
lume Over 3.35 3.35- 3.00 2.90- 1.50 Below 1.5 
engtl Weig! Over 522 522-400 399-132 (Tf Below 132 
Lengtl Volum Over 315 315-250 249-100 (Ft Jelow 10 
Length Weigh engtl 
Volun Over 845 845-650 649-225 (7 Selow 225 
Nit ption \ Ving 1n length down to 87.9 mm Weight and volume of thes 
ens placed them in the older adult group 
Or xceptio This baculum was 3 mm. longer and 0.5 gram heavier than the up 
} oul rh xtreme length and weight caused its three indices to fall withir 
tt du it It must, however. be considered an immature. since the 
he n that of an adult 
ni f ul a é ( f 
A Al A RAI MMA z 
in 55 42 13 25 
\ ngtl 94 99 6.14 on Og 79 
sf 1.46 +5 1.97 4. US 
eme 106 . 4—87 106 .4—87 1M 1-87 oO) 0-468 
\ y 6.24 6.3 5.31 se 
ands 1 cle i RO 6 R92 
re 8 65-4.85 8 65-5.60 ». 90-4 85 5.25 ) 
‘ ‘ , 82 1.03 8.17 vs 
lard devia 52 1] t .13 38 
eme 1.9-2.9 1.9 { }.3-2.9 > O.1 5 
imughn ecomodate the irved tail, bi believed to be sufficiently aecu 
or analvsis 
na study of this nature the manner of preparation of the material will affect 
he measurements obtained, particularly of weight and volume If some bacula 
eri are prepared 1) boiling, to help removy ¢ the tissues and others | 


dermestids o1 chemical 1 


All pecimen ised in thi 


Phe lim ol mensureme 





neans, the data will be subject to rather large errors 


tudv were 


cleaned by dermestid beetles 


‘nts and indices established to delimit the four a 
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groups appear in Table 1. A single measurement of one older adult and fou 
younger adults, except as noted in the footnote of the table, was slightly outside 
the limits of the group to which each was assigned. The other two measurements 
were well within the group limitations. 

\verage measurements of each group, except very young, are given in Table 
2. The average density of the fifty-five adult bacula is 1.64 grams/cc., while 
that of the 25 immature bacula is 1.48 grams/cc The density range of the 
adults is 1.79-1.42 grams/cc., while that of the immatures is 1.83-1.22 grams/c 
Because the overlap between groups is so great, density appears to have little 
or no significance in the determination of age in otter 

The frequency of occurrence of the eighty-three bacula by length, weight 
volume, and density classes is shown in the histograms of Figure |. 

Deve lopme nt of the baculum ‘The examination of the eighty -three bacula used 
in this study has permitted some limited conclusions to be drawn concerning 
development of the bone from the very young to the older adult stage 

In very young bones, fusion of the distal edges of the urethral groove is in 
complete The groove itself is quite well formed, and the dorso-ventral height 
in this region is much greater than it is in the remainder of the bone. The bone i: 
short and spindly and the head is quite porous, even on the surface. The greater 
portion of the proximal half of the bone is of a cancellous nature with only a very 
thin, calcified outer layer. Circumferential growth progresses during the latte: 
part of this stage, and length is added primarily at the proximal end of the bone 

In the immature stage, the distal edges of the urethral groove are fused along 


. rather smooth line The entire bone increases in circumference, although at ar 


apparently greater rate in the proximal than in the distal portion of the body 
The head is still rather porous, and the tail, including the urethral groove, has 
virtually assumed its definitive shape The medullary space in the proximal 
portion of the bone is relatively large; it is much smaller in the distal end. The 
single medullary canal of the head and body branches near the proximal end of 
the urethral groove; one branch continues into each side of the bone and flanks 
the groove to the distal end. The center of mass of the immature baculum falls 
within the region between 50.25 per cent and 52.5 per cent of the total length 
measured from the proximal end 

Lhe change to the voung adult stage Consists ¢ hiefly of a great increase in ¢u 


cumferential growth of the proximal end of the body and the formation of th 


adult. type head. Length increases by addition at the proximal end. Little 
circumferential growth takes place in the distal portion of the bone. Weight 
and volume increase rapidly during the change from the immature to the young 
adult stage. The center of mass has shifted to, and remains in, the region be- 
tween 43 per cent and 47 per cent of the length, measured from the proximal end 

Length, weight, and volume of the bone, and the shape of the proximal end, 
are all used in distinguishing immature and adult specimens. Wright (1947 
found that juvenile and adult type bacula of the long-tailed weasel (W/ustela 
frenata) can be distinguished on the basis of weight alone, and appearance alone 
lwo otter bacula with adult type heads were placed in the immature group on 


the basis of the group limits as shown in Table 1. Deanesly (1935) stated, with 
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regard to the baculum of the stoat (Mustela erminea), that the change from the 
immature to the adult type takes place within a period of one month. If this 
holds true for the otter, it appears that these two bacula developed the adult 
type head before having an opportunity to take on the adult length, weight, and 
volume. Such may be the general course of development from the immature 
to the adult stage; if true, these two bacula must have been in the process of this 
rapid transformation at the time they were collected. 

The development from younger adult to older adult is one of overall growth; 
increase in length, weight, and volume. The generally greater massiveness of 
the older adult baculum is apparent in a series of adult specimens. The medul- 
lary space is relatively less in the older adults than in the younger adults and 
maintains the bifurcation in the region of the urethral groove. Distal to the 
point of bifurcation, the medullary spaces are elongated dorso-ventrally and 
extend nearly the entire height of each side of the groove. They remain sepa- 
rated in the tail of the bone. 

A selected, representative series of bacula is shown in Plate II to give an idea 
of development through the four age groups as well as to show some variations 
within the three older groups. Each of the three central groups, of three bones 
each, shows a small, an average, and a large baculum of the immature, younger 
adult, and older adult, respectively. Prediction-line formulae were used to de- 
termine what the length, weight, and volume of the small and large specimens in 
each group should be, and a baculum most nearly fitting these conditions was 
chosen. The central baculum of each group was selected on the basis of the 
average figures in Table 2. The small baculum at the top is the mean of the 
three very young bacula. The baculum at the bottom has been designated as 
the typical adult baculum; it most nearly approaches the average measurements 
for “‘all adults” in Table 2. 

Pecularities of form.—Of passing interest may be some pecularities of form 
found in the otter bacula of the Michigan collection. Two adult bones, not in- 
cluded in the eighty-three measured, appear to have been fractured and sub- 
sequently healed. The larger of the two was fractured on the proximal side of 
its center. Upon healing, the distal half had dropped ventrally without lateral 
displacement and had twisted to the left (viewed from the dorsal side). The 
smaller bone was fractured at a point about one-third of its length from the distal 
end and was displaced to the left. A slight twisting of the distal portion to the 
right is evident. Both bones appear to have been perfectly sound at the time 
the animals were captured. An immature baculum, fractured at a point about 
one-third of its length from the distal end, had healed without vertical displace- 
ment and with only slight left lateral displacement. The point of fracture in all 
cases is perceptibly swollen. The very young baculum in Plate II appears to 
have had a fracture in all respects like that of the immature bone described above. 
Development on both sides of the point of fracture seems to have been unim- 
paired in all the bones. A third adult baculum of extremé length and weight, 
not included in the measured series, had a rather large, abnormal tuberosity on 
the proximal end. 

Not uncommon in the series is the presence of small nodes on the dorsal ridge. 
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These nodes occur in the immature and in both the adult groups slightly dista 
to, or at, the center of the bone, either singly or in pairs. {' f the fifty-five adult 


f 


bacula, five possess paired and five have single nodes. “Jf the twenty-five im 
matures, five have single nodes, none have pairs. Thus, roughly 20 per cent 
possess these nodes on the dorsal ridge 

Summary.—W ithout the usual supporting data, male river otter of a series ma 


be placed into one of four age-groups——-very young, Immature, younger adul 


or adult—on the basis of length, weight, volume, and general conformation 


an adult may be distinguished from ai 


the baculum With minor exceptions, a 

immature on the basis of the conformation alone. During development of t! 
vaculum, the distal portion reaches final sh ipe in the immature phase the pro 
mal end in the early younger adult phase Overall growth continu slow| 
luring the late vounger adult phase anc the older adult phase lransformat 


from the immature to the adult type baculum Is rapid it consists of enlargemen 
of the head and the proximal end of the bod) , followed by increased weight a1 


olume Linear growth is most rapid within the immature group 
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\ preliminary study of the blood vascular svstem of the opossum, part ol 
ject on the anatomy of our native species Didelph s virginiana, now unde) 
iy here, indicated that the heart ana its great vessels had special interest. 
s of the findings of a detailed study show unusual structural variations and 
made the substance of this advanced report Chis project was supported 
(aran n Aid from the Graduate Council of the Graduate College, Univer 
: | Nebraska 
lhe material used in this study consisted of twelve specimens, eight females 
nales They included adults, fully mature, and young individuals 
eing at least vear old Preservatio1 as with embalming fluid made 
rmaldehyde, phenol, and giycerin in the usual way 
vf the largest hearts, formaiin hardened, one from a female and one fron 
le re selected for measurements recorded herein with the thought that 
st uuld be more meaningful than would measurements of the whole series 
h included several subadults Che two measurements taken were lengtl 
Use upex and width at the greatest point. ‘The length of the male hea 
mm.; the width, 33 mm. ‘The same measurements of the female hea 
mm. and 27 mm., respectivel) 
s S ( ild be learned from | Lisi statements ne opossum heart v 
ha ny noteworth ariation from other mammalian hearts 
g ept that Parker and Has ated (p. 558 In the Marsupia 
SS slis and annulus ovalis are abset n the uterine foetus of the Kanga 
\¢ ricies ymmmunicate D sure it all ice of th f ymes los elo 
| stage reached 
‘ \lonotremata are ne onl nammais mn ynls An to sn Stl 
ons from the other mammals, and in some respects to resemble thi 
Beddard, p. 66; Kingsl pn, 324: Parker & Haswell. p. 558: Wiedershen 
7), the noteworthy structural variations we found in the opossum heart vw 
Isse n the light of what is know! ne monotremes 
rHE MONOTREME HEART 
iral features in the monotreme heart seen to stanc stl rin 
things most unlike the ‘‘typical’’? mammal heart and most like the bi 
he crescentic shape of the right ventricle, seen in cross-section, due to th 
the righ ntricie 1s Vrapped around he left ntricle and the const quent 
ving ol the ie] entricle septal wall into the i Vy ol the right Che othe 
1 is most distinctive of the two, concerns the right atrioventricular val 
cl not tricuspid but has a single flap or cusp, opposite the septal wall, and 
fleshv due to the absence of chordae tendineae and the direct attachment of 
I apilial muscies to, ana thie nvasion of their fibers into, the valve Che 
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“In the monotreme both atrioventricular valves consist of three cusps, but else- 
where the right is tricuspid, the left bicuspid.” 


THE OPOSSUM HEART 


The right ventricle.—The right ventricle of the opossum shows the crescent 
shape (Fig. la) to so marked a degree that it approaches closely that of the bird 
and what is evidently also the case in the monotreme. This does not imply that 
the crescent or semilunar shape of the right ventricle is something distinctive of 
birds and not of mammals. Evidently this condition obtains in mammals gen 
erally, but the difference is one of degree—the extent to which the right ventri- 
cle surrounds the left. It is great in the bird, the monotreme, and the opossum, 
while, apparently, it is less marked in other mammals. Although Beddard 
states (p. 66), in commenting on the similarity of the bird and monotreme heart 





Fic. 1.—A. Transverse section of opossum heart showing crescent shape of right ver 
tricle RV, right ventricle in diastole; LV, left ventricle in systole xXx 14 B. Right 
atrium of opossum heart opened V, single cusp of atrioventricular valve occluding orifice 
v Ol 

“4 
on this point, on the other hand in the higher mammal the two cavities li 
side by side.”” Such standard texts on human anatomy as Gray (p. 529 


Morris (p. 588), and Cunningham (p. 1145) all indicate that the semilunar shap 
of the right ventricle is due to the bulging of the left ventricle into it. We hav 
verified this in several human hearts, but have found this condition much less 
noticeable 

The atrioventricular valves.—The principal difference in the opossum heart, as 
in the monotreme, is found in the right atrioventricular valve where there is on 
instead of the usual three flaps or cusps (PI. 1). This does not encircle the atrio 
ventricular orifice at its attachment, but extends only along the sternocostal 
border and thus the flap is opposite the ventricular septum and on the sterno 
costal side. In closing the orifice this cusp must push against the septal wall and 
the septal rim of the orifice. This was demonstrated quite effectively in on¢ 
large, well-developed specimen by forcing the flap into the orifice to effect a clos 


ure (Fig. 1b 
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Notes on individual specimens (Table 1..—BDM 126 (USBS 33122X), PI. 
adult male, shot in Meter Bight, Stikine Strait, Alaska, May 17, 1947. Thick- 
ness of belly skin, ee mm.; thickness of belly blubber, 18 mm.; length of pelvic 
rudiments, 56.7 and 58.0 mm. 

BDM 127 (USBS 33123X); subadult male, shot 3 miles NW Spasski Island, 
Icy Strait, Alaska, May 24, 1947. Diameter of ea +2 0.5 mm.; vibrissae 
pits, 12 or more on each side of snout; thickness of belly skin, 4.5 mm.; thickness 
of belly blubber, 19 mm 

BDM 228 (USBS 33124X); subadult male, shot 2 miles NW Storm Island, 
Queen Charlotte Strait , British Columbia, August 11, 1947. The iris snapped 
open at death to impart a hii green luster to the eye; the so-called death shine. 
Diameter of ear opening,0.6mm. At the base ofthe tail notch the adjacent sides 
of the flukes overlapped 10 mm. Length of peivic rudiments 42.5 and 43.5 
mm. 

3DM 229 (USBS 33125X); adult female, shot in the Gulf of Alaska, 59° 10’ N, 


141° 50’ W, on September 12, 1947. Uterus lar; 


y 
‘ 


e and flabby; no visible fetus; 
mm. in diameter and 15 mm. 
long in protruded position (PI. I Length of pelvic rudiments, (R) 34.2 mm. 
and (L) 32.6 mm 

BDM 291 (USBS 33403X_); adult male, shot in Frederick Sound, Alaska, No- 


vember 8, 1948. Length of stretched penis 167 mm.; length of pelvic rudi- 


no milk in mammae; each of the two mamma¢ 


ments, (R) 54.7 mm. and (L) 56.1 mn 
Sex and age distinctions: Body forn The largest male and the largest female 


in our collection weighed about the same, 245 and 222 pounds, respectively. 
a J I . 


The dorsal fins of all specimens were similar in outline. On the underside, poster- 
ior to the anus, the males exhibited a pronounced bulge, not apparent in the 
female. The posterior margin of the tail flukes of the adults was sinuous, while 
that of the subadults was straighte1 Che umbilical scar of the adults was dif- 
cult to see. On the subadults it appecred as a pigmented depression. 

Colo The adults were black and white; the subadults, very dark gray and 
very light gray. There were slight differences in the color patterns of the adult 
males, the adult female, and the two subadult males. In all five specimens there 
were mottled gray areas on the tiy of the dorsal fin and the posterior margin of 


the tail; also on the flippers, though less pronounced. In the subadults, the head 
and face and the region between the vent and the tail were paler than the back. 
Subadult male No. 127 had a faint but sharply delimited patch of gray at the 


tip of the lower jaw (chin A nai row black line ran along the belly between the 
vent and the thorax. This line was absent from the other four specimens. 

On subadult No. 127 the eye was circled by a dark ring which, in turn, was 
circled by an indistinct gray one. The ear was circled by a faint es ring 9 mm. 


in diameter 

The white anal patch extended posteriorly one-fourth of the distance from the 
anus to the bass the tail flukes on the males, one-half of the distance on the 
femal 

Dentition._—The teeth of the Dall porpoise are weak, small, and poorly rooted. 
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In cleaning the skull, one must carefully preserve the layer of t 
teeth, lest they fall out 
the adult are smaller than those in the ubadult. 


wears off and the root apparently decreases in diamet l 


Pl. I] 


TABLE 1 VUeasurements of § Dall porpoises f Alaska and I h ¢ 
In millimeter mle at} tat 
- AD 
MAI 

Specimen No BDM Series 291 126 229 
Length, snout to base of tail notch 1841 1730 1780 
Weight, pounds 245 224 222 
Girth immediately behind flippers 1030 975 955 
Maximum width of tail flukes 457 198 452 
Snout to tip of dorsal fin 918 138 911 
Snout to insertion of flipper 297 300 312 
Axillary length of flipper 146 197 150 
Maximum width of flipper 98 97 96 
Height of dorsal fin 161 166 155 
Tail notch to center of anus 585 536 543 
Corner of mouth to snout 115 118 119 
onout to center oi ey* 222 230 214 
Dimensions of eye opening 11 x 20; 11x20; 11x li! 
Snout to slit of blowholk 227 238 215 
Maximum width of blowhole 47 38 12 
Projecti« n of lower jaw beyond snout S 4 6 
Center of ear to center of evs 65 70 67 
Number of visible teet! R 23 2 

Number of visible teeth, UI 25 2 0 


Number of 
Number o 
Maximum condylobasal length of 


Maximum 


I 
| 
visible teeth, I 
I 


visible tee 


zygomatic 


Adult male No. 126 1660 , 65 } 76 150 0 
Adult female No. 229 2005 1.4] 3.35 19500 0 
Subadult male No. 228 1070 2.64 + 2 2580 0 


In subadult male No. 127, a typical tooth from the middk 


was curved and slightly flattened: dimensions, 1.5 x 2.0 x 7 


flared crown exposed for 1.5 mm. of its lengtl 
In adult male No. 126, 
curved, slender, and round; 


dimensions, 1.4 x 1.4 x 6.5 mm 


of its length 


Vol. 


issue 


around the 
Judging from the five specimens at hand, the teeth in 


With increase in age the crown 


hia. 19L7 a ) 
M 

127 228 
1670 1580 
168 159 
917 915 
421 449 
816 840 
310 285 
73 145 
92 95 


132 152 


500 D004 


114 109 
215 20 
2) oe 9x18 
991 19 
4] 
5 
70 67 
20 S 
*At) * 
94 ) 
= - 
309 
18 1S 
071 0.259 
G5 302 
100 7 


of the 


)> mm 


upper rov 


It had a 


a typical tooth from the middle of the upper row was 


; exposed for 2 mm. 
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th In adult female No. 229, a typical tooth from the middle of the upper row was 
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MUSKRAT WEIGHTS AND SEX RATIO IN THE RIVERBEND 
MARSHES OF WAYNE COUNTY, NEW YORK 


By WiuuraM 8. Herr 


The muskrat marshes of central and western New York State have established 
themselves as producing the finest muskrat fur in North America. Pelts from 
these marshes are especially desirable to the fur trade and particularly to the 
Hudson seal manufacturers because of their dense, long under fur and large size. 

My father, Ezra 8S. Heit, has owned and operated one of these marsh areas since 
1916, and the writer has trapped these muskrats (Ondatra z. zibethica) since 1925, 
The collection of data regarding the muskrats of the Riverbend marsh was insti- 
tuted at the suggestion of Dr. William J. Hamilton, Jr., of Cornell University, 
who has visited this area and adjoining marshes (Montezuma marshes) numerous 
times in his study of fur-bearing animals of New York State. During the trap- 
ping season of 1938, 1939, and 1940, the weights and sexes of 275 muskrats were 
recorded in an effort to establish factual basis for the high regard of these musk- 
rats by the fur industry. 

De scription of the area The habitat from which these muskrats were trapped 
comprises eighty-five acres of typical central New York cattail marsh with open 
ponds and bordering dense cattail growth. The history of this marsh may be 
significant since prior to flooding by the New York State Barge Canal the land 
was known to be extremely fertile and productive to agriculture. Wheat pro 
duction ran as high as forty bushels to the acre in this fertile river bottom, which 
has a clay hardpan beneath ten to eighteen inches of topsoil. Such land prob- 
ably produces a more nutritious growth of cattail and other aquatic vegetation 
than would poorer soil. This may contribute, through extra food, to the siz 
and texture of the muskrat pelts. ‘The marsh area is flooded each spring by water 
backing up from the Clyde River and Barge Canal. Flood waters frequentl; 
rise to a depth of three feet above normal 

Relatively light trapping operations were carried out during the three seasons 
that these records were taken. Muskrat population had suffered severely from 
summer drouths of the past four years (1933-37). The drouth, combined with 
an extreme low water level in the winter, greatly reduced the muskrat numbers 
in the area. The population was at a maximum density only in a few deep holes 
where the water level had been adequate during summer and early fall 

The trapping season begins January 1 in Wayne County and extends through 
March. When the winter is long and severe, most of the trapping operations 
are necessarily conducted through the ice in runways, feeding houses, and bank 
burrows. The marsh usually breaks up between March 15 and April 1, and at 
that time the largest catch is made 


Weights.—In recent years several authors have added to our knowledge ol 
weights of muskrats. Errington (1939) gave the average weight of thirty-four 


muskrats, taken in Northwestern Iowa in November and December, as 2.41 


pounds, and that of ten summer specimens from the same area as 2.49 pounds. 
Baumgartner and Bellrose (1943) stated that Illinois adult muskrats averaged 2.7 
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THE WEIGHT OF WILD BROWN RATS AT 
SEXUAL MATURITY' 


By Davin E. Davis 


‘he size of rats at sexual maturity may differ from place to place depending 


upoI variety 


ff factors. For studies of population dynamics it is valuable to 
know at what age rats become mature and are able to reproduce. Physiological 
haracters such as size (weight) may be useful to determine the age of wild rats, 
but size has only an approximate correlation with chronological age (Davis and 
Winsor, MS) 

To determine the size at sexual maturity, rats were collected in residential 
areas of Baltimore and also on a farm outside the city. The city rats lived out- 


loors most of the time and, although some individuals had access to basement 


none came from strictly indoors locations. The farm rats lived in unheate J 
barns and sheds. The city rats were brought to the laboratory and autopsied. 
[he farm rats were measured alive on the spot and then released (Davis and 


Wi T MS For the CiILV rats the following pertinent data were obtained: 


gina perforate or imperforate, visibly pregnant or not (Emlen and 
1) 1948). testes scrotal or abdominal! or the rm rats, the following data 
ybtained veicht Vacin periorate r mumpertorate estes scrotal or ab 
} 
Serut turity of the male For the farm males, it was possible to determine 
+} ight vhich the testes descend into tl crotum (Table 1 From these 
caleulated (bv the metho ) eslie. et al.. 1946) that the weight at 
h 50 ver cent of the rats on the farm had scrotal testes was 136 grams (Fig. 1 
ge of farm rats weighing 136 grams has been found (Davis and Winsor, MS) 
12 eeks 
shows the occurrence of several individuals of large size, but with 
n testes Most of these vel sick rats thers apparently may retract 
vhen { ightened Since the { large rats with abdominal testes 
n all months of the vear, it is concluded that there is n ) seasonal regres- 
the testes. as occul Y ny ild rodents 
veight at which the testes of city rats descend into the scrotum is also 
SI in Table 1] The weight at which 50 per cent ol the rats have scrotal 
estes is 119 grams (Fig. 1 The difference between the 50 per cent points of 
nd city rats is statistically significant at the .01 level Che difference is 
en more striking when the ratios of the 50 per cent points to the mean weights 


nsidered. The ratio for farm rats (136/201 68) is significantly different 
1ro the ratio for cCiItv rats 119 264 L5 at the OO] level It 1S thus note- 


orthy that the citv rats matured (testes descend) at a smaller size than did the 


farm rats, and yet the city rats grew to a much larger size (Table | It seems 

Contribution from the Rodent Ecology Project of the Department ol Parasitology, 
School of Hygiene and Public Health, The Johns Hopkins University The work reported 
n this paper was conducted under a grant from the International Health Division of the 





*kefeller Foundation 
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likely that the factors which favor greater grow 
maturity. 
collected in poultry warehouses was studied. 
indoors and the buildings were partially heated. 
chicken mash and frequently dead poultry ava 


JOURNAL OF MAMMALOGY 





th also favor early reproductive 
In another investigation (Davis and Hall, MS), the maturity of rats 
These rats lived almost exclusively 


There was an ample supply of 
ilable. 


The weight at which 50 


TABLE 1 Relation between body weight and positior of testes o pe ‘foration of vagina 
PC RFORATI VA A 
WE GRAM 
City Rat Per ce Farm Ra é City Rat F r Farm Rats fT 
Examine - Examine Exar 1 Pe Examined | Pe 
Q- 24 ~ 0 11 ) 9 0 4 0) 
25- 49 76 12 97 65 2 91 
50- 74 131 15 SO 0 128 20 108 13 
75- 99 12 3 3 1] 116 27 104 45 
100-124 S] 10) RO 0 RS 62 79 77 
125-149 58 74 15 51 85 79 76 I 
150-174 6 QR 623 67 78 95 9g 19 
175-199 45 76 15 RO 7{ 100 83 10 
200-224 9 9g 52 89 Rf 100 109 10) 
995-249 f RR 5? ) 70 100 69 1 
250-27 r4 46 ss 17 85 100 87 1 
275-299 97 79 94 85 100 92 10 
300-3 5 3 Qs OR 100 72 1m 
395-34 76 97 62 OS g 100 4 ) 
2A 7 aU O4 AR Q7 ( 100 if if) 
57 5-399 6 99 7 92 b. 100 19 10 
100-42 65 95 »S 1K 100 9 100 
425-449 65 92 10 100 Q 100 9 LO 
150-47 7{ QS 100 5 100 
175--499 | 100 RS 100 
500-52 | 93 8 100 
525-549 2 Of 14 100 
550-574 22 100 L( LOO 
575-599 LO . lf 
600-624 100 101 
625-649 2 L100 9 LO 
Tot 432 1002 T 115 
Mean Wt 26 2 at 179 
Stan. De 162 104 l 8 
per cent of these ats had scrotal testes was 105 gram The difference bx eel 
poultry warehouse rats and farm rats is significant, but the difference betwee 
poultry warehouse rats and city rats is not significant The probability is .07 


PT ial mat of 
mation concerning the 
(Table 1 


Vaginae 1s 33 grams 


The weight at which 50 pe: 


eight weeks (Davis and Winsor, MS 


about 


iarm rats provide inio 
perforation of the vagin 


of the farm rats have periorat 
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The perforation of the vagina in relation to weight is shown in Table 1 for city 


rats. The weight at which 50 per cent of the city females have perforate vaginae 
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BODY WEIGHT 


Body weight in relation to per cent scrotal and per cent perforate for city and 


is 105 grams (Fig. 1). The difference between the 50 per cent points for the city 
and farm females is statistically significant at the .01 level. The females from 
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the city are larger than the females from the farm and reach the stage of per- 
foration of the vagina at a somewhat larger size. But, when the ratios of 50 per 
cent points to mean weights of the rats are considered, it is found that the farm 
rats reach vaginal perforation at a relatively larger size (88/179 = .50) than do 
the city rats (105/261 = .40). When the significance of these ratios was caleu- 
lated the difference was found to be significant at the .01 level. Thus, it is seen 


TABLE 2.—Relation between weight and pregnancy and lactation of city rats 





WEIGHT, GRAM TOTAL RATS PER CENT PREGNANT TOTAL RAT PER CENT LACTATION 
O- 24 9 0 ) 0 
25- 49 64 0 65 0 
50- 74 122 0 117 0 
75- 99 105 0 107 0 
100-124 80 | 79 0 
125-149 78 0 78 0 
150-174 77 3 75 ] 
175-199 67 0 67 0 
200-224 SO 12 83 
225-249 69 13 67 5 
250-274 4 16 Q] 5 
275-299 83 33 84 7 
300-324 69 29 73 17 
325-349 R5 29 R92 10 
350-374 92 3] 93 19 
375-399 79 23 S] iY 
400-424 Q4 30 96 Qg 
425-449 86 33 RE 19 
450-474 59 42 59 12 
475-499 57 35 57 25 
500-! x6 53 38 1s 
525-549 14 99 14 36 
550-574 9 5 7 29 
575-599 8 38 8 13 
600-624 ; 67 2 50 
625-649 2 100 2 ( 
Totals 1617* 1610* 
* These tctals differ bec use it Was not always possil le to examine all the rats for 


pregnancy and lactatior 


that the farm females attained vaginal perforation at a relatively larger weight 
than did the city rats. This slower maturity agrees with the situation in the 
male. ‘These rats, collected in all seasons of the year, show no seasonal closur 


of the vagina as occurs in adults of some species of rodents. 


The relation between weight and pregnancy, and weight and lactation, for 
city rats is shown in Table 2. Pregnancy was determined by presence of macro- 


scopically visible embryos at autopsy and hence omitted females in the first 5-6 


days of pregnancy (Emlen and Davis, 1948). Lactation was determined by 
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er- expression of milk from the nipples of dead rats. Few of the females in the city 
per became pregnant until they weighed 200 grams. The correlation coefficient 
rm between weight of female and per cent pregnant was +.85. The number of 
do city females lactating was small, but increased with increase in size. 

cu- Perry (1946), in England, determined the onset of puberty by histological 
een examination of the ovaries. The presence of corpora lutea was interpreted to 


indicate maturity. From his data it can be calculated that the weight at which 


TABLE 3 Relation between we ight and presence of plac ental scars in city rats 


IGHT CLA PERFORATE FEMAIL XAMINED PER CENT WITH SCARS 

O- 89 19 0 

90-109 19 5 

110-12! 2S 0 

130-149 50 ( 

150-169 29 0 

170-189 29 0 

190—209 39 3 

210-229 24 0 

230-249 if 0 

Al) Ue rH Q 

270-289 3; ] 

290-30) 2 1) 

310-329 3 47 

30-349 2 52 

350 369 | 70 

70-389 29 55 

390-4 26 73 

410-42 3 74 

130-449 28 86 

50-469 S 100 

(0-489 77 

490-509 SO 

510-529 a7 

530-549 l 100 

550-569 ] 100 

570-589 3 67 

590-609 0 

610-629 2 100 
' 90 per cent of the rats have corpora lutea is 150 grams. Although Perry does 
thy not state the mean weight of his rats, from another table it is clear that few 
me females weighed more than 560 grams 
[t is also possible to determine the size at onset of sexual maturity by the 
£ presence of placental scars (Davis and Emlen, 1948). Table 3 shows the relation 
# between weight and presence of placental scars in city rats with perforate 
: PS vaginae. The weight at which 50 per cent of the rats have placental scars is 
ma 242 grams. 


Summary.—Since the size of rats at sexual maturity may differ from place to 
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pl is desirabl have such information for use in studies of population 
lynami 
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3119 g s, and the ratio 15 (significant difference 
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ONE HUNDRED RACCOONS FROM ONE HUNDRED 
AND TWO ACRES 


By ALLEN REED TWICHELL AND HerBeEertT H. Dit 


Because of a hig! raccoon population on the Swan Lak 


e National Wildlife 
Refuge in Chariton County, Missouri, it was believed that raccoons were compet- 
ing with wood ducks for nesting sites, further, it was believed that some us 
should be made of the harvestabl surplus of these animals It was decided 
that a trial removal of 100 raccoons would serve this purpos The work of 
removing the raccoons alive was done by personnel of the refuge, the Missouri 


] 


Conservation Commission, and the Swan Lake Sportsmen’s Club. The animals 


were eartagged and released in an area of mor sparse raccoon population. 

The animals were taken during a 44-day period, from January 19 through 
January 23, 1948 
10°F. to minus 10°F. 
but tracks of only one raccoon were observed. Thisanimal had traveled approxl- 


During the period of operation, the temperature ranged from 


The last two days afforded sufficient snow for tracking, 


mately 100 yards. 
One hundred and two raccoons were taken, but two es« aped before they were 


Two of the raccoons were taken in about three hours of 


weighed and sexed 
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of 42.5 raccoons per square mile at Calhoun Point, Illinois, during the season of 
1939-40. Yeager (Jbid., 1: 28-36, 1937) records an annual harvest of 8, 9, and 10 
raccoons from an 80-acre tract in Mississippi. Both of these studies differ from 
the present study in that they were made on areas where there was an annual 
raccoon harvest, while the Swan Lake area had been closed to all hunting and 
trapping for the past ten years. Furthermore, the 102 acres of the Swan Lak. 
area are all good raccoon habitat, while this was probably not true of the other 
two areas, especially the Mississippi area It is the estimate of the Conservation 
Commission and refuge personnel who participated in the job that only about 60 
per cent of the raccoons on the hunted area were taken. 

The 100 raccoons on which data were taken consisted of 40 males and 60 
females. This sex ratio of 67 males per 100 females is considerably different from 
that shown by data obtained from over ten thousand raccoons taken by hunter 
and trappers in Missouri in both 1940 and 1941. In 1941, aratio of 170 males per 


TABLE 1 4cres hunted and raccoons caught at Swan Lake Ref ige, Misso 
DATE 1948 ACR HUNTEI RA N CATCH 
January 19 10* 13 (including 2 taker 
night 
January 20 20 22 
January 21 32 41 (including 2 that later 


¢ scaped 


January 22 15 19 
January 23 25 7 
Totals 102 102 


* Does not include acreage covered in night hunting 


100 females was found. In 1940, hunters took 159 males per 100 females, and 
trappers took 144 males per 100 females. Possibly the Swan Lake sample is too 
small to be applicable to state-wide conditions or even to those on the refug 
alone. Some of the difference may be accounted for by the fact that the area 
had been closed to hunting for many years. However, it is believed that th 
method by which raccoons were taken for restocking was less selective than eithe1 
regular night hunting or trapping. 

The 40 males ranged in weight from 8.0 pounds to 20.8 pounds, averaging 13.0 
pounds, with a median weight of 12.2 pounds. Females ranged in weight from 
6.8 pounds to 15.7 pounds, averaging 11.1 pounds, with the median weight being 
the same as the average. There was no large break in the weights of either males 
or females that would indicate a significant size difference between young and 
mature animals 

Thirty-two of the animals taken were found alone. Two raccoons were taken 
from each of twelve trees, three from each of six trees, four, five, and six raccoons 
from one tree each Data on eleven animals are not available, but it is known 
that they are from fourteen raccoons found in groups of two, three, four, and 


five each 
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Although it is felt that the age of a raccoon can not be definitely ascertained 
by weight, it appeared that those found in one tree did not necessarily include a 
family group. Six raccoons taken from one tree included two large males, 19.5 
pounds each (only two larger raccoons were taken during the entire operation, 

] 


hal ] 


is assumed that these two were adult). and four females, weighing 10.4, 


10.9, 11.6, and 11.9 pounds, respectively, none of which can be definitely classed 
either old or young. Five females, weighing 8.0, 11.0, 11.5, 12.0, and 14.9 


pounds, respectively, were tak« 


n from another tree. There was at least one 
young and one adult, with the other three of undetermined age. At least four 
other raccoons were in this tree, but it was not possible to capture them. 

The heaviest male, 20.8 pounds, was denning with another male of 12.6 pounds. 


The second heaviest male, 20.0 pounds, was denning with two other males, 15.1 


and 16.1 pounds, presumably all adult; there were three other raccoons in the 
same den, but these were not taken. One female, weighing 12.8 pounds, was 
bserved to have an enlarged vulva. With her was a male weighing 16.8 pounds. 
Of the forty males, the fourteen of lightest weight were all denning with other 
raccoons Only eight of the forty males were found alone. J hirty two of the 
sixty females were alone These included the female of lightest we igut (probably 
ung). and the three of heaviest weight (probably adult). Eleven of the sixteen 


heaviest females were found alone 


V Conse ( ” ( } S. Fish and Wildlife Service. Sun 


SUMMER POPULATIONS AND MOVEMENTS OF THE COTTON RAT 
AND OTHER RODENTS ON THE SAVANNAH RIVER REFUGE 


By ARNoLD B. ERICKSON 


During extensive investigations at Savannah, Georgia, on the effects of DDT 
application on wild life, opportunity was afforded to make observations on rodent 
ecology, numbers, and movements, as determined by trapping and tagging studies 
of the cotton rat (Sigmodon) and other rodents These observations covered the 


period May 1 to September 6, 1946 Negative effects of DDT applications on 


rodents have already been reported elsewhere (Erickson, U. 8. Pub. Health 
Repts., 62: 1254-1262, 1947). The U.S. Public Health Service and the U. 8. 


Fish and Wildlife Service cooperated in these investigations. 

Field methods.—The Savannah River Refuge consists of 12,000 acres of marsh 
and upland lying along the Savannah River seventeen miles from the sea. 
Trapping was confined to 30.6 acres of small islands (hammocks) and dykes near 
the refuge headquarters. 

Numbered stakes were set out on the islands in rows 100 feet apart with 100 
feet between stakes in each row. One row of stakes was also placed on one side 
of each dyke with 100-foot intervals between the stakes. One trap was set at 
each island stake; at each dyke stake a second trap was set immediate ly across 


the dyke (30 feet) from the first trap at the stake. 








V 
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The islands varied ize from one acre to six acres 
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them from 218 feet 1437 feet long Thirty feet was the a 
dyke top from water level to water level, and an automobile track 
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NUMBER OF COTTON RATS 
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Fic. 2—Number of male and female cotton rats tr upped over a 19-week period, May 1 to 
September 6 
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Fic. 3—Number of adult and immature cotton rats trapped over a 19-week period, May 
1 to September 6 
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Figure 1 also shows the number of rats trapped over the 19-week period. 
Peak catches, composed of many adult females and immature rats (Fig. 3), came 
in mid-June and again in mid-July. A careful study of the weather data for 
this period, supplied by the Savannah Weather Bureau, showed that, in general, 
few rats were caught during weeks of abundant rainfall and that the largest 
catches were made during weeks of little rain (Fig. 1 Temperature and relative 
humidity seemed not to influence the catch. 

Cotton rat populations in the South are cyclic, but with irregular periodicity. 
At Athens, Georgia, Odum (Oriole, 12: 48-49, 1947) has trapped quad- 
rats each fall and winter for several years. December to February, 1946-47, 
f cotton rats recorded—80 to 100 
e spring of 1947. Komarek, in south 
Georgia, also found high populations in the fall and winter of 1946-47. Appar- 


is one of the highest periods in abundance « 
per acre in one field. A ‘‘crash’’ came in tl 


ently peak populations were widespread in tl 


1e state during this period. 
House mouse Feral house mice (Mus musculus) came to the traps more 
requently than any other rodent except the cotton rat. House mice probably 


ame established on the refuge islands years ago when the first slave huts were 
built. Remains of these huts, household implements, and gravestones still 
recall the rice-growing era 

Eighteen house mice were trapped in 4877 trap-nights. They showed a 
lefinite preference for the islands—fourteen were trapped there. Seven (38.8 
per cent) were retrapped one or more times. Six were retrapped the week of 
tagging (usually the night after); one the tenth week after; and one the fourteenth 
week after. 


House mice were greater wanderers than the cotton rats. Only four were 


taken at the site of original capture. Number 3, an adult male, was retrapped 
600 feet and fourteen weeks after the first trapping, traveling during the interval 
ym one island to another along a dyke Number 52, another adult male, 
veled about 400 feet in two days. Number 59, an adult female, was retaken 


200 feet from the original trap site ten weeks after the first trapping. An adult 
male, number 101, got the trap habit and was retaken five times between July 10 
and August 1. He also was a wanderer visiting four different trap sites. Taken 
rst on a dyke, he moved 300 feet to an island. Not satisfied theie, he traveled 
1900 feet to another dyke. From the site of his first trapping to his last he 
vandered 2200 feet. 

Eleven of the house mice were males, four were females, and three of unknown 
sex. Five of the males and three of the females were retrapped. All but two 
of the eighteen animals were adults. 

Wood rat. Only eight wood rats (Neotoma floridana floridana) were taken, a 
few each month from May to September, in 4877 trap-nights. Only two imma- 
ture animals were retrapped. Two days elapsed between the first and second 
capture for each, and each had moved 100 feet All in all, seven males, one 
female, six young, and two adults were trapped. 

Rice rat.—From May 1 to September 6, only four adult male rice rats (Oryzomys 
palustris palustris) were trapped in 4877 trap-nights, the first on May 2 and the 
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Buffalo grass, grama grasses, and other short grasses are dominant only in patches 
In this locality tall-grass prairie is a subclimax. The true climax, at least in 
the valleys deciduous fores 

Dee ibund Jack rabbits, cottontails udillos, and raccoons ar 
comn Predator speci f birds and mammals e scarce, probably be 
‘ the lo of rodents The rarity of small mammals in most 
| of Camp Bullis | beer ed by Hamilton and Brennan (Brennan, 1945 
Brennan st tl ‘A thorough survey of supposedly suitable areas revealed 
no evidence of small rod nd, ““The preser r of small rodents on this 
rea might be able to a low in their pop on cycle, were it not for the 
absolu bsence of old sign 

The sca of rodents on the reservation was demonstrated in our preliminary 
trapping. Fifty traps were set in grassland, tree clumps, and amongst rocks 
The areas trapped had been burned over the previous winter, but had good stands 
of tall grasses, trees, and bushes. In three nights, 150 trap-nights, only t 
anin vere caught, one Sigmodon hispidus and one Peromyscus pectoral 

Tl ( prairie areas which had not been burned for several vears looked much 
like the burned prairie and had practicall) the sam« vegetation, but differed 
significantly in having a grass mat. The dead grass remaining from previous 
years formed a canopy In many spots In burned prairie the dead grass v 


absent, exposing the dry, crumbling earth between the clumps. The dry grass 
mat in the unburned prairie provides good small-mammal cover and no doubt 


retards evaporation maki gy cool. 


moister, 


was chosen for quadrat trapping 


ty] e 


STUDY PLOT 


r environment An area of this 


The study plot was in the Salado Valley, about 100 yards west of the dry bed 
of Salado Creek The trapping area was a 6.l-acre rectangle of unburned and 
ungrazed prairie approximately 344 feet wide and 774 feet long. The stud 
was continuous with similar prairie on three sides. A narrow end of the plo 
was near a road Across the road was extensive grassland that had been burn¢ 
the previous winté There was no water and no moist area near the plo Th 
dominan grasses were littl bluestem and Johnson gTAass but needle-le ed 
grasses predominated locally The grass varied from one to four feet in height 
There were broken stands of trees on the prairie within a few hundred feet in ar 
directior There were a few small trees along part Or one side of the study plot 
and just within the othe side were two large trees. each with an understory ol 
weeds and brusl Sigmodon and Baiomys were not the only mammals using 
the study plot Trails o1 droppings of armadillo, rabbit deer, and cool 
were noted, and one male Rezthrodont« my fulve scens Was rapped within the area 

TRAPPING 

The area \ trapped for nine nights, August 3-12, 1947. Sherman live 
traps (rat-size) were baited with rolled oats and peanut butter. Traps wer 
closed in early morning and reset in late afternoo1 Animals were marked an 


] 


i 


During tl 


released at the place of capture. 


ie first six nights, 


fifty traps we 
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used. They were placed in ten rows of fiv traps each, with traps at 86-foot 


intervals. During the last three nights of trapping there were ninety traps in 
se The forty additional traps were set betwer n 
re ten rows of nine traps each, with the 


This 


u the original traps on the short 
rows. In this new arrangement ther: 
traps forty-three feet apart in the row and the rows eighty-six feet apart 
The traps might well have been 


spacing was largely the result of convenience 


OSE together lea t i the second period Nevertheless. the trapping plan 
D eC o |} ive cert n advantage he der tr: D spacing ot the first period, 
“ee ; - — , A 
und the « nee be ee! nes in the second period, allowed more freedom of 
nil moveme! nd s ncreased reliability of travel records The closer 
pacing and more numerous tra} the second pe riod probably resulted in a 
‘ ‘ 
ore nearly complet trapping o the population. and gave more captures pel 
me al thar uld } e been possible T he ame leneth of time witl fewel 
ran 
SIGMOD TISPIDI 
igh three cotton rats were collected in the nine nights An approximate 
measurement of head-body length of each rat was taken in the field. Sex, breed 
ng conditior nd apparel! ' ‘ rded Adult animals were easily sep 
TABLE 1.—Grouping of Sigmodon from field record 
3 siz 
Adults 36 (17 males, 18 females, 1 | Exceptionally large animals, all ma- 
undet ture and approximately the same 
ate 
Subadults 13 (6 males, 7 female Not full adult size; in breeding condi 
tion or not 
Juvenile 24 (15 males, 9 females Intermediate in size, not in breeding 
condition 
Young 10 (4 males, 6 females Small animals, probably recently 
emerged from nests 


into sharply defined groups. 


rated from others, but the smaller rats did not fall 
They were probably from litters born at many different times during the season 


[able 1). The trend in number of captures was regularly upward except for 
\ugust 7 and 8 (Table 3 The reason for the pronounced drop on these two 
days 1s unknown 

Travel Fifty cotton rats were aptured at least twice each, some being 


the same trap and others in different traps Distances traveled did 


not seem to be correlated with number of captures or with time between cap- 
Ten adult males and all juvenile males had travel records of less than 
one 242 feet, the other 


tures. 
200 feet Two adult males moved more than 200 feet 


279 feet 


lable 2 summarizes the greatest distance between capture points for each in 


The maximum distance recorded for a female cotton rat was 94 feet. 


dividual. 
The data indicate that in this environment the normal range of female cotton 
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I SO tec t i gl | ‘ I Pr orm By nge 1n 
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Pop g Che dal trend < ne rt epea Har Liable 6 Ol 
’ 
ed irregularities th: omp! e estimating the population siz \ 
4 } ‘ om 
Sst the trend was regula On August 8, six repeats ere taken, and only one 
{ hima ( I lll SIX Cal ( epeat | seemed that most 
, 
oO ne ¢ lable had been collectec bu h the morning oj ne entn, 
thirteen ne unima » Males, 8 females) and seven repeats e found in thy 
tray Several possible explanations ( considered The new mict may 
I © come from outside areas and ss 0a In the stud piot, or they mav have 
} ) , { 1x let 1] +] { } stivat Tl » heat ? ] ‘vere cd uti 
OE he study piot all the time in age 10n ue neat and severe drouth 
} aad . P ‘ . f Ras ! } f 
make he latter possiblity , heavy rain of 0.54 inch fell on the evening oi 


the tenth. The impending weather change may have encouraged the movement, 
Whatever the sources Or the umals 
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It was thought that the new mice might be 


ransients. However, four of the 


thirteen (31 per cent) were re-taken during the next two days For comparison, 


four out of seven mice (57 per cent collected on the 8th were re-taken on the 9th 
or 10t! Thus it does not seem likely that all of the new mice were transients 
It is not proven, however, for transient animals have been known to pause a 
day or more in areas outside their normal ranges 


The captures were tabulated according to traps to see if the increase in u1 
, 


marked animals was caused by the new traps that were set in the area on the 9th 


It was thought that some mice might range between t1 





when the traps were 86 feet apart. Tabulation showed that only four of the 
rteen new mice were taken in new traps. The other nine were taken in sever 
of tl gin ups, as there were two double captur These seven traps 
had beer uilable previously; one had been empty six nights, one on four nights 
f than oh id Pee y night ild seem logical to « 
the nase _ , athe etme ator in the inereas 
d ani and tl the origin rap spacing provided traps i 
rang ndividuals. On the other hand, the impending weather chang: 
may have caused resident mice to travel more widely on the night of the nint!] 
n they had before Lf this oe red, it 1s¢ dent that traps had not prev us 
een available in the ranges of all individual There may also have been som 
Bar ed between the lines of traps and were never caught 
I} ne ypul I Ss computed for Sigmodo Records 
\ugust 9 through 12 gave estimates, for the number of Baiomys using the ar 
‘ 0. 60. and 5 t we of 5 Tt ( ded the actual eatch of 45 anin 
+} } fo +} ly nim 4 ‘ollect. 1 « 
( I I ! Gg 
5 unsla gures using minim 
maximal average home ranges of 25 and 100 fe The results were 7.9 
6.9 pe ‘ I t! popul on Ss estimates trom 1 rd f th 
Io aa t I petweel ind eigh t per acre Che estimate v ul i) m 
rge 1! the data for the first six da ere considered alone 
RUNWAYS 
From the apparent sign we would not have guessed the presence of a tent! 
of the population that was actually using the habitat Here and there we 
{ e portions of what appeared to be old, unused runways for a few feet before 
ley taded out, but in general they could not be found The average rut 
( V per l is 1s like a paved hig vav in comparison with the bare 
iggest« of Camp Bullis Sigmod The its probably move ab 
una he tussocks as well as between them \ more or less circular opening 
ound the base of each grass clump is formed by the dead lower leaves arching 
up and out before sagging to the ground \ Sigmodon was found in a cavity ol 


this type and others were trapped in them. The rodents travel through thes 


hidden openings and may be partly responsible for them, but signs of use al 
seido! etectable 


Authors discussing the habits of cotton rats in the southeastern states, eastern 
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lexas, Oklahoma, and New Mexico, seldom fail mention the numerous, long 
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here the eget OI Ss so thin } ( nt } ne nee led for ¢ Vv tra el 
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ng the definite Vf j he af ( n rats « 
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+7 } eg , > ) / 
? Ba T } r ] ripute Tl he piot 
' " 
aT } ¢ T eS corner he ws 
rar 99 ; } nit ‘ ' } f Ba 
No R , } ’ tary 
crt 
i y ] 
( } ( ) ot mn 
, ’ S | log ( T nis 
rye ‘ ’ r he eg , j ry np! ‘ 
¢ ? ? ing ? aohte 
Mh, — .= 8 . — eeeent th, ' ne 
\ t ( ! r t had n h | ohe odent 
The vy observe ( ! or this difference 


. i ) y { f ‘ TY rely OT ‘ PET 
r ed ns I el r ! ! I si 
4 oimntet I T ¢ l ( é 
hy nm he oO} re S t 
} ‘ 
nit Baker (194¢ ne n the co e of 7 both graz 
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for the very low populations of small mammals that characterize not only Camp 
Bullis, but large areas of the Edwards Plateau and the Balcones Escarpment. 


Buechner (1944) has shown that much of the eastern section of the Edwards 


A 
Plateau was covered with dense stands of little bluestem until less than a century 
ago. Occasional fires set by Indians and natural causes helped keep down woody 


} 1 
4 


vegetation, and the grass mat formed by the tall grasses between burns tended to 


shade out the seedlings of woody plants. Grass-loving rodents such as Sigmodor 
were probably common in this habitat 


Heavy grazi 1g soon restricted the tall-grass stage of succession to protected 


spots The succession was usually set back to the second stage (short grass) OI 





the third stage (three-awn grasses), but the weed and bare ground stages appeared 


all too commonly (Buechner 1944). On most ranches livestock keep palatable 
grasses clipped close to the ground, often closer than an average lawn iscut. The 
grass mat is, of course, completely gone wherever grazing occurs. In addition 
the amount of grassland is greatly reduced by heavy growths of oaks and juniper 


Brush and serubby woodland have taken over vast areas since grazing succeeded 


occasional burning as the determining factor in the environment. The situation 
is obviously unfavorable to the rodents that were probably the commonest types 
in earlier days. Few if any small herbivores beside the jack rabbit seem to have 


benefited by the chang 
The elimination of the grass mat does not exp 


require other ecological niches. A factor that prevents larger populations of 


ain the rarity of rodents tl 


fossorial rodents in this area is the nature of the soil. Some burrowing rodents 
flourish on overgrazed land if the soil is light, but few prefer heavy soils. The 


soil at Camp Bullis, and on much of the Edwards Plateau, is a very dark, stony 


clay of the Valera series. It is derived from the prevailing Cretaceous limestone 
fragments or outcrops of which are abundant in the clay at most points. On the 
dry surface of the earth the clay is in minute, loose particles Below the loose 


surface the slightly moist clay is nearly as firm and tough as dry chewing gum 
The prohibitive difficulty of burrowing in such a soil may well account for the 
rarity of fossorial rudents We saw none of them at Camp Bullis Brennan 
1945) lists Citellus mexicanu 


is as scarce, limited, and C. variegatus as scarct 


Geomyids and heteromyids, most of which prefer loose soils, have not even bee! 


recorded from Camp Bullis 


SUMMARY 


\ 6.l-acre rectangle in ungrazed and unburned tall-grass prairie at Camp Bul 
lis, Bexar County, Texas, was live-trapped from August 4 through 12, 1947. 

The home range of Sigmodon hispidus in this habitat was less than 100 feet in 
diameter for females, and less than 200 feet for males. Greater travels were 
recorded only for two males. 

The home range of Baiomys taylori was less than 100 feet in diameter for both 
sexes. None was taken in traps more than 86 feet apart 


The population size was calculated by using the collection ratio to estirnate the 


total number using the area. This total was converted to per acre figures by 
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PRICE AND BAILEY MICE OF 


SOUTHERN ARIZONA 


POCKET 


By Hupson G. RryYNoLps AND Horace 8S. HASKELL 


bearing upon t 


he life history of the Price pocket mouse (Perogna 


llatus pricet Allen) and the Bailey pocket mouse (P. baileyi ba 
ere accumulated while studying the abundance of small seed-eating 
southern Arizona Data are limited and conclusions tentative, but it 
! some of the characteristics and ecological relations of these little- 
3 are suggested 
is conducted by the Botany and Range Ecology Department Ol 
s \rizon Dr. C. T. Vorhies and Dr. R. A. Darrow of the Ur 
Arizona contributed materially to tl study The former graciously 
e use of museum facilities for animal identification and critically read 
ipt, and the latter generously assisted in the identification of plant 
Dr. S. Benson and Dr. A. 8. Leopold of the University of California 
ud the manuscript The Dit tor ol the Southwestern Forest and 
eriment Station generously provided facilities, and other members of 
y helpful advice and assitanes 
netho \ll animals were captured on the Santa Rita Experimental 
maintained by the Southwestern Forest and Range Experiment 
| son in southern Arizon lrapping confined to the vegeta 
zone between the semi-desert zrassland of the higher foothills and the 
D « wer eleva Density of the major perennial grass sucl 
( I 1 ! Dp cotton gras 7 chach? califor? ca Dris 
nd gram: Bouteloua spp.) was lo \ hea 
HDurro Ha yp aAppu ind mesqults Prosopis qul 
it1? haracte i mo ( ure Di ring ia\ rable rainfal 
bund ‘ numerous species of spring and summer annua 
lf — 
I vere captured in museum break-back traps which were baited witl 
le Duri 1942, trapping done at sporadic intervals, but in 
ere set at regular monthly intervals from March through Novem 
oth years, trapping was systemized by randomizing lines of ten traps 
teen feet apart over the trapping area Field records were kept 


trap line 


condition, weights, measurements, sexes, and ages of the animals on 


Cheek-pouch contents were collected and later identified in the 








TAB 


of pouches containing vegetal materials 


PLANT 
prices 1946 
Annual Grasses 
Aristida adscencionis 6 
Bouteloua aristidoides a 
Chloris virgata 6 


Eriochloa gracilis 6 
Panicum arizonicun 6 
Panicum hirticaule 
Perennial Grasses 
Aristida hamulosa 
Aristida ternipes 
Heteropogon contortus 
Papp yphorun righti 
Setaria macrostachya 12 


Trichachne califorr ica 


Grass culms 6 
Annual Forbs 
Boerhaavia torreyana 6 
Cassia leptadenia 





Lupir spp 
Pecto a ret ata - 
Plantac 
Talinun - 
Trianthe astrun f 
Perennl I 
7 
Lye D ] 
Boerha 1 caribaea 
Dit ezicana 
I arizonicu 12 
G7 . 
Solanum elaeagnifoliun 
Forb leaves 
nrubs 
1 cc Spp 
Celtis pallida 6 
f / ? spp H 
Krameria gland ilosa ie 0 
Opuntia enge lmann 29 
Upuntia fulg la b 
Prosopis juliflora var. velutina 29 
} icca elata 
Zinn L pum la 
Miscell neous 
Gravel 
Dung 6 
Unidentified 6 
Number of pouches 17 


sileys 1946 


ANIMAL 


1942 


_ 
x 
rs 


Y 


t 


, | 
one. 


i) 
to 
c= 
“I 


Both Spec 


Pouch contents of pocket mice expressed as percentage of occurrence of total number 
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Food habits.—Table 1 summarizes the vegetal remains which were identified in 
cheek pouches of both baileyi and pricei. Plant names are based upon the taxon- 
omy given by Kearney and Peebles (1942). Percentages given for each plant 
species refer to the number of times in one hundred that any plant species 
occurred among all of the pouches which contained vegetal material. About 80 
per cent of both species of pocket mice had empty cheek pouches. During 1946, 
pouch contents were segregated by animal species, whereas in 1942 no separation 
was attempted. 

Seeds made up more than 90 per cent of the pouches containing vegetal ma- 
terial. Less than five per cent of the pouches contained leaves or stems of plant s. 
With regard to broad plant groups, decreasing order of preference was for shrubs, 
forbs, and grasses. Except for cheek pouches of baileyi taken in 1946, perennial 
grass seeds occurred least frequently of any plant group. Seeds of large size 


occurred more fre quently in the pouch contents than did smaller seeds, irrespective 


of plant group Minute seeds, such as those of certain of the perennial gramas 
and muhly grass (Muhlenbergia porteri) were not found in the pouches, although 
seed was produced by such plants on the trapping area Possibly seeds of these 


plants are so small as to limit discovery and to discourage handling by pocket 


mice The high percentage ot cactus seeds in the pouches can probably be attribD 


uted to the large size of these seeds and to the intermittent falling of the fruits 


over an extended period, resulting in a long season of availability 

The most commonly occurring seeds in pouches of baileyi were cacti (Opu 
spp.), false flax (Evolvulus arizonicus), spurge (Euphorbia spp.), and annual and 
perennial three-awns. The seeds of mesquite, cacti, false flax, and bristle grass 
(Setaria macrostachya) were found most commonly in the pouches of price The 
fact that the pouches of baileyi contained relatively larger amounts of perennial 
grass seed, and pru greater amounts Ol mesquite and cacti, m Ly be a reflection 
of habitat. Bailey pocket mice were slightly more abundant near the uppel 
tions of the Experimental Range where perennial grass was more dense; P1 
pocket mice were more common where the perennial grass cover was thinn 
the invasion by mesquite and cactus was more pronounced. The availability oi 
seed from year to year also produced differences in food items taken by bot 
species 

Body measurement Average measurements of both species of pocket 1 
sex are given in Table 2. Only mature animals were included in the m« 
ments Average, § dard err and range are given for each cl é 
Body measurements were made according to the accepted museum techn 

elg S ere take mn SDI i@ balance 

Baile pock mice, on the averag re larger and he { I P e€ pocent 
mice, although individual measurements of tail length and hind foot overlapped 
between the species Vale verage 1 signif ntl he 1e} n larger tha 
females with respect t body length f nd we ight lor oaitley Che sexes of P 
did not differ in size « eight within the sigi ince of the sample sizes. Preg 
nant females wer expr ctedly heavier than those animals containing no emb vos 

P and bailey?, pregnant females, w ‘ighing iS + 1, and 23 + 2 grams, 


] 


y 


respective 
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Bre ( dina hah its. 


Breeding activity of both 
and summer months. 


species was confined to the spring 
The first pregnant females of baileyi were taken in April; 
of pricei in May. The latest months in which pregnancy was recorded for the 
two species were August and September, re 

+} | 


spectively. Percentages of males 
scrotal 


testes aud females containing embryos are given in Table 2. Breed- 
ing activity was highest during the late spring months for both species of mice. 
During the drought period of June and early July, breeding response dropped off, 
but it gained impetus again during the month of August. These periods of 
greatest = 


a sexual activity were concurrent wit! vegetat 


ve growth 
of the spring and summer. 


TABLE 2 Body measurement statist 


cs and breeding activity of Bailey and Price pocket mice 
R RIS e 
Ma k Male Female 
Total length (mm 72 + 2.0 | 170 + 1.0 | 214 + 2.0 | 203 + 2.0 
155-185 162-178 189-735 197-226 ) 
| length (mn 93 + ) 4+ 1.0 118 + 1.0 113 + 1.0 
83-104 85-110 107-132 100-127 
H yt (mn 23 0.2 23 + 0.2 27 +0.3| 27 + 0.6 
1 4 1 5 95 30 24 99 ) 
Weig gms Lf 0.4 i6 + 0.6 33 + O.8 28 + 0.9 
13-20 3-20 27-42 25-35 
sreeding Animals, Per Cent 
m™ 0) 
Winte 0 0 0 0 
St g 1) 5 SO 25 
“ P 50 9 1) 20 
e ) ) 
il ls 26 24 258 1S 
] 11.7 | : £4] . 
Pregnant females of pru averaged 1.4 embryos 1n each horn or the uterus for 
otal of 3.4 (2 to 4) young per femal Arnold (1942) reports an average of 4.4 
1 r ] 
le ses pel female for this species loo fe pregnant l were Captured for a 


: . , 
enificant average, but each side of the utern m commonly Cc mtained two 
embryos (four young per female 


; ) . 
Pe pulations Per acre est 


estimates of pocket mice numbers were compiled 
according to the method advocated by Dice (1938 Effective area trapped was 

which was included within a border equal to one-half the 
verage cruising radius of the species 


considered to be that 


around each trapping line. Limited live 


trapping suggested that the territory of the pocket mice was about one-half acre 


o-.6 acres 


Figure 1 gives the numbers of pocket mice by sex and age for the trapping 
: ; J > > 
period of 1946. Both populations of mice averaged about three acres per ani- 
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mal for the trapping period. Greatest numbers of animals were captured during 
the summer months when immature animals were most abundant. 

The variations in numbers of pocket mice with the season of the year are pos- 
sibly referable to hibernating tendencies. Though not definitely established 
that hibernation occurs, the scarcity of animals in traps during the winters sug- 
gests that such is the case. No Price pocket mice were captured during the 
period December to February. Arnold (op. cit.) failed to catch any pricet during 
the winter on areas that yielded heavy populations during the summer months. 
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Fic. 1 Populations of Price and Bailey pocket mice, by sex and age, for the 
period of 1946 
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Scheffer (1938) reports a period of dormancy during the winter in the pocket mice 
of Oregon and Washington, but states that periods of wakening occur intermit- 
tently during this time. The inferred tendency to hibernate does not appear to 
be as strongly developed in the Bailey pocket mice. The numbers of this species 
were fairly consistent during the winter trapping period of 1946, and occasional 
individuals were taken throughout the winter of 1942. Variation in numbers 
of baileyi from month to month is probably referable to errors in sampling 

Sex ratios of both species, within the limits of the sampling technique, were 
approximately equal. Males did appear, however, to be relatively more abun- 


dant than females during early spring and fall months. 
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Hi ; ( During the mm«e 1946, paired trapping quadrats were 
d inside and outside of several exclosures which had been protected from 
i enat nal orazing : nur e f vears Perennial grass density (abundance of 
plas consistently sreate nside the exclosures where protected than out- 
side where the grass being grazed (Table 3 Both species of mice were con- 
sistently more abundant on the p1 arently, perennial grass 
aa nee newail one « ocle These s animals depend largely 
ipon protective coloration and “freezing tection. Accordingly, a 
rlv dense stand of perennial buncheras uld serve more effectively as pro 
ection from predat¢ than would an open, highly dispersed stand of grass. 
TABLE 3.—Comparative number p grazed and ungrazed by 
, ; fe 
4: 
AR R A 
ricei 
PF 1.4 
Ca 0.5 ) 1.4 
I] Ung { 1.9 1.4 
fe 0 4 0.5 
11] Ung 0.¢ L.( fe 
G , N { 0 0.5 
IV Ungraz 5 0 : 
( ¢ 0.5 5 0 
\ Ungrazed U 0 
Cinna 0 ) 0 
VI Ungrazed U 0 0.5 
Graze 0.2 0.5 0 
Average Ungrazed U.90 1.53 0.72 
Gras 0.4 0.72 0.40 
\N en fg 9 ; the short stubble height, 
the protective overstory for the rodent destroved \ low stubble height and 
relative low grass density thus tend to produ an unfavorable environment for 
he small rode? 
Fieonon tof Economic evaluation on the basis of sucn a small amount ol 
} e only ges ‘ Witl ! he lit da scope ol the stud, : pocket mice 
" o be a negligible influence with regat he primary uti 
r SI nul ( ( hese rodents l heir food selection for the most 
pal Ol ed eeas p! I OI littie ¢ valu » grazing livestock, these 
rodents can scarcely be considered Import vegetal influences 
\thoush pock e apparently a n greater populations as the perennial 
grass densitv increas nimal numbers evel the best stands of grass of this 
area of study were so | 0 be of insignificant importance with regard to plant 


the density of a perennial grass 
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stand is reduced because of unsatisfactory management practices or unfavorable 
climate, pocket mice numbers presumably decrease. oreover, grazing in it- 
self, by reducing the stubble height of bunchgrasses, produces a less favorable 
habitat, and lowers pocket mouse numbers. The conclusion is offered that little 
or no attention need be given pocket mice under ordinary conditions of managing 
range lands for the grazing of domestic livestock in this region 

Summary.—Limited data are presented on food habits, body measurements, 
breeding habits, and populations of Price alley pocket mice in southern 
Arizona 


Food items found in the cheek pouches consisted chiefly of large seeds of un- 


important range plants. Seeds of desirable perennial grasses were not eaten in 
any quantity 
Populations of pocket mice were found to be generally low, averaging about 
three acres per animal. The highest population occurred in ungrazed stands of 
perennial bunchgrass where abundance of plants was relatively greate 
Because of the low numbers and inoffensiv food habits, little or 1 » concern 
need be given to pocket mice in the management of the particul:s ranges Io! 
domestic livestock grazing 
LITERATURE CITED 
ARNO LV 942 é t histe is I 
Dice, L. R. 1938. Some census methods for mami Jour. Wildlife Met 
KEARN ce ‘ R. H. Peesui 1942. Ti l plant nd rl Ar 
l D \ Vlise. Pr | 1069 | 
Scu a ee 19 I por I W g Oreg 
D Agr., Tech. Bull. 608, 15 p 








the 














May, 1949 IVEY—LIFE HISTORY NOTES 157 


LIFE HISTORY NOTES ON THREE MICE FROM THE FLORIDA EAST 


COAST 


By R. DeWrrr Ivey 








Che o¢ rrence ¢ hree species Ol Peron on a barrier island of the Florida 
( oas lying between St Augustine Inlet and the mouth of the St. Johns 
River, provided an opportunity for the comparative life history studies reported 
here. The animals investigated are the Anastasia Island beach mouse, P. poli 
pha a (Bang t] cotton mouse, P ( {pv LeConte), and the 
g en MOUSE } l Audi DO! I | Bachn in Data were col 
¢ | ¢ ( eren He! ds | rol ul fal ol 1939 to the spring of 1942. 
g the course of general explorations in the area, and (2) from the fall of 1946 
} } lan t hich the press mace 3 separated from the 
I erie dal marshe I rd 0d § mps, connect 1 at present 
canal of the Intracoastal Water ystel The island includes a narrov 
. be I I g the or der belt of variegated terrain 
ping g LUaLIN I a The dune belt from 25 to 500 feet in width. and con- 
( I nges of white sal hing a maximum altitude of 
f Se leve Phe esternmost ridge is generally the highest 
( ( I ( ne ul he island The dunes them 
( e diret exposed pl ling I Ol he east The dune strip 
Su] eve pe Or it egetatiol el | dominant being sea oat, 
[ par ( 5 palm«e S } The leeward side of the 
~ f ro! if I dred feet t I e or more in width and supports 
egetatiol Plant com found here include hammock, 
OOK al ypress swamp, sen pine flatwoods, fresh-water marsh, and 
: All of these communiti e inhabited or visited by at least one of 
et t { j ayii 
( on sed in this stud ere ed 1 result of the contrasting habits 
f nin ( gated systema trapping WV th Sherman live-traps was 
. ror be h e and cottor ¢ In addition, beach mice were 
e¢ I lied | ext on ¢ and cotton mice were taker by 
har om the rious types of nests. Golden mice were not taken in traps, 
t ere capt ed manual! [ron heir suspended nests Sight records and 
ites were obtained the course of night observations with a headlight 
Ad DI USE 1 nhs ere i@ Ol pt ( nens ol all three species 
M om} 2) na ork nn I f this study, parti ularly the h d 
CC ting, was Charles C. Burner of Jacksonville, Florid: I am also indebted 
Professor H. B. She n, of the University of Florida, without whose interest 
help ce Di { 3s l uid not! peel OS ( 
CCOUNTS OF ~ CI 
Peromyscus polionotus phasma (Bangs Beacl yuse.—This animal can be differen- 
lated readil iro! other two forms studied y its somew t smalle: s§1ze, and by the 
pelage. The adult mouse is pale buff with a white spot generally present over the eye and at 
the base of the ear; young individuals are pale, neutral gra 
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The present study extends northward the known range of this subspecies, which, accord- 
ing to Bangs (Proc. Boston Soc. Nat. Hist., 28 : 157-235, 1898), is confined to Anastasia Island R 
and does not occur on the beaches north of St. Augustine Bangs’ conclusions are appar tl 
ently based on the work of his collector, W W Brown, Jr v} I led to take beach mice t Vij 
Burnside Beach, near the northern end of the island concerned in the present study. Hi ul 
undoubtedly assumed that a water barrier would be the limiting factor in the northern dis 
tribution of this subspecies While the writer’s observations substantiate Bangs’ report 
that beach mice are not found in the northern part of this island, they show that the animals 
are abundant in the uninhabited dunes of its southern half. Specimens were taken from St br 
Augustine Inlet to the border of St. Johns and Duval Counties. The northernmost specimen 
was collected well inside the series of resort communities occupying much of the island’s V 
northeastern shorelin« ot 
Distribution and habitat preferences of beach mice were determined by systematic t 
trapping and by observations made on tracks and burrows. Burrows are not reliable as pe 
evidence of the presence of beach mice except when ex¢ te since they n be readil 
confused with the burrows of sand crabs. The « uSI10I ntensified by the presen I 
che ve See Sal beac! u trac sat r t I S ¢ use I sa ler } burrows 
ilik 8 
Beach mice were recorded from most the more on ine |} tate ean ae thes 
sands the sea oat communitis The é fou grassy hollow I 
lense saw nal tto growtl ] re ot tal r th ippel h or fron } ; 
Bi Dit tne ear moust not ¢ s t I p ol oper i 
Cones tl of this ul, Bang é related subs] \s 
whe tl t bu The abu é sea ¢ ) es not necessa 
cat l n ( r Ss ( t S ~ s > ] S ] 
- ; Sto P.3 } ; a ; ‘ 
probal é st In additi ig seeds Stroy 
burro 
he bur s of this l are situated r p Some ( 
of the ’ lu Sy oO ir on al t roe u , ¢ + mice apr 
ent ust « expos pal 8 g the s 
In stru e the burrs pi iss t ibs es 
lescribed by Ha Jour. Mam 7: 420-2 SE Ra I Bu 
Amer. Mus. Nat. Hist., & 21, 1942 s more « construct ster 
dune 1 frequently vari conform to t ypog Che genera no extract 
pile o I s this slides down the dune blows ] the entr e, a l 
n nicl 1.5 to 2.5 che liamete set mo e slope I it 2.5 
eveling slight efore enters the larger ( é ] ter is a spherica void ae 
cavity, five to ten inche diamet« The nest, compos ( ea oat roots. stems, leaves 
und the chaffy parts of the panicles, occupies t one ) this cavit I ( 
escape tunnel extends more or less vertically from the rear of the nest chamber sing to 
within a few inches of the surfac« In addition, ther generally one or two short tun or 
nels leaving the cavit; These tunnels end blindly and are used as dung deposits er 
possibl as storage burrows nu 
The escape tunnel is apparently a place of concealment as well as an exit, for while a bur 
row is being excavated, the mice usually run up the 1 passage t for a time be y 
fore bursting through to the surface. This final da safety i mes postponed 
until the digger has excavated far up the escape tunnel! m 
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nale of thie « P ‘ } } 
[ IDS Ss S t de *ribe lb 
r the specie t US ssumes Ss Idling pos tion and 
} } 1 legs with th. r T } f } 
eg y I The | et ure then used 
s ce T le the I I ks slowl\ 
milv hel . r ] 
ly twoinstances. One 
of eight ‘ f } hr nts ar s oung. taken fron 
} ther is le. taken Octobe 946, with five en 
I wut 15 g (« rump me eme 
he S « } rove P tod ] ee r f 
aied OUDINZS Ol 
1 
gle cage r nd cas the animals accepted each 
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of half-grown young were occupying one nest in a log, while the mother with a second litter 
of young occupied another nest in the me log. Two adults were not found using the sa ( 
Cotton mice were also found nesting in other situations, particularly during the 
1939-42 period, when the variety and number of nesting sit¢ gested overcrowding 
Several nests were constructed on the ground under dead tto fans. One uni 
habité est, probably of the cotton mouse, was placed i open position among 
tl d bas clump of palmettos. Occupied nests were also found in oak logs I 
and in a standing pine stump y 
Dat concerning ( ng vel bt t ( uring nte hs A fe 
seven newborn young at litter of older young was t Jar 9, 1940. A le 
containing four 1] embryos was taken « Dees 194¢ ot} r 2 
( rvos ¥ ¢ ‘ } ru 9. 1947 ~ ( eT nelag Iso were , 
ring Dece Janu Three mal testes averaging 17.3 i 9 r 
taken on Noven 25 and Dece er 2la 23. 194¢ : 
44 g} ; ‘ eas he ces ir ng the tru < mi } 
trees with great freed 1 agil The mice vi curiovs. When frightened 
the gy ol ? ) he Ps } selves ag ftey < ’ ' < sit vr ty , 
. iit e , mrnached ; p nfire ed onl few feet av ] 
It ‘ nt he « ( Mr. Burn s ulking quic g 
sn teil trails taht to hear some distance ab trees what seemed to t 
nt ( ( l ring pl nged sque sque s s ! i val ] 
was t ught ft De co ouse 8 ng sess S al ~ t S species were 
ee as ae i elaine the us . Cin iin neni | 
f qu until the s g ig t varial ceast S soo g 
flashe I hese notes somew! resembled sounds 1 é ( cott Sing 
ng VW P, nd Reithrodont 3 iecuar Dice (Jour. M 
13: 187-96, 1932 
the same as the sque ] vhen fig) g. They g ( tt he te¢ 
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On one occasion materials were plac d inside a cage and the mouse’s usual nest removed TI 
These materials included saw palmetto fiber, dried grass. pine needles, oak leaves. and 
cotto1 A piece of Spanish moss was hung inside the cagi By the following morning 
nearly typi | golden mouse nest was present It was sus} led in the Spanish MOSS ar 
was composed of an outer layer of moss fiber, a mid ] pal to fiber lal ig 
tton, the other materials having been rejected ‘ 
Nests frequently contained more than one inhabitant Males generally occupied nests f 
| themselve although pairs were sometimes found together Males were not und : 
nests containing young Groups of more than two wer ilmos lways composed of fem 
with young, ilthough the voung were sometime nearly as lare« the parent Young of I 
tu ‘ vere not und in the ime nest. but or ne ocecasio preg int femal \ g 9 
young Q 
Breeding data for this species also were collected only during winter months. A femak 
ntaining four 5-mm. embryos and a single nursing young was taken on November 4 
On December 21 of the same vear a female was taken with voung about one and one-} 
ionths old On Decemb 21, 194] female was taken with three young about one weel f 
old 
When frightens fror r golden mice near] lwavs climb the nearest bush 
Frequent! when shaken to the ground, they creep few vards before starting t ] 
After ascending height of a few feet they generally freeze in full view 
In climbing, golden mice ordinarily use the tail as a prehensile organ, keeping the I 
listal end coiled around vines or twigs as much as possible This type of tail is undoubt 
asset in the construction and use of golden mouse nests, which are often precarious N 
situated 
Golden mi liffer re I blv in temperamen m bea ice and cotton mi ( q 
tives appt stupid, almost reptilian in their actio1 This seems to be a result 
nervousn¢ and somew! esembles the cor ion « 1 cottontail rabbit in captivit Ir 
captivity as in the wild state, golden mice characteristically respond to frightening 
b climbing upward \ such time the il extremely slow ir recovering and trequ 
remain at the top « the cage for half a da‘ Golden mice ippear to engage in no unnet r 
ctivities \ pair of young born in captivity were the only individuals observed using t 
exercise whet 
CONCLUSION 
Of the three species of mice studied, P. p. phasma is the most terrestrial form, 
being restricted to the dunes. The subspecies is not confined to Anastasia Islana, 
but is found in dunes north of St. Augustine Inlet as well. It nests in a chara 
teristic type of burrow, which is fairly consistent with that of other members ol “ 
the species 
: : . ’ ; i } 
Che cotton mouse is both terrestrial and arboreal, and is characteristic of many 
environments. It is not highly specialized, being versatile in its choice of nesting 
sites and habitats. Nests were found to be especially abundant in fallen palm 
trunks 
The golden mouse is an arboreal form inhabiting the hardwood fores [ts 
or 
nest is a complex and skillfully made structure, arranged according to a typical 
1 } ’ . e¢ 
plan, but showing many individual variations. Golden mice are not evenly dis- 
tributed throughout the habitat, but tend to occur in isolated communities 
De pl. of Biolog Le n versily of Ne Mexico, Albuquerque N.M Recei ed March $1, 1948 m 
he 
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general ecology ol the site-region, (3) cleaned specimens, and (4) as careful 
y n Of Done-lots as ¢ til s (Gumore, 1946a Careful stratigraphic 
~ (understandable to the zoologist) may discloss change in fauna from 
i he bottom of the mound caused D\ the d sappearance o1 appearance ol 
hrough natural orhuman means. There are othe nteresting discoveries 
de through such bone-examinations, as for instance. the oc urrence of an 
itside its present range, the discovery of an hithert« inknown form yY 
‘ eiation Of certain unrecognized osteologic differences betv en species OF 
gen¢ These discoveries may have significant zo geographic, zoologic, 
ecologic, climatic, or ethnozoologic implications, especial v as related to historic 
ne-s¢ 


Wintemberg (1919) clearly poi 





} P 1 
hntead out the 


] ] ; » 

I Wchneoiogic aids to zoology. He 
+ 1 4] : } ] + . 1. + > 
mentioned the discovery through archeology of the recs ntly extinet rodent (Jsolo 

J T 4 } ‘ ; 
odon portoricensis) in Porto Rico, the extinct marine mink (Mustela mac odon 
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in shell-mounds of New England, and extinct peccaries in the Eastern United 
States; also the prehistoric extensions of range of the caribou, great auk, bison, 
and wild turkey, as well as the fluctuations in range of white-tailed deer in Nova 
Scotia, the finding of supposedly introduced European snails (Heliz, Cepa 
hortensis and Zua, Cochlice pe, lubrica) in pre-( ‘olumbian sites of northeasterr 
North America, the possibility of finding the similarly ‘“‘introduced’’ shell 
(Litorina litorea) in shell-heaps, and the uniformly large size of oyster shells in pre 
historic mounds. Subsequently, many other mammals now extinct, as well as 
extinct birds and bats, have been found in Antillean shell-mounds and human ref 
use In cave-sites 

Certain problems of North American mammalogy depend upon archeology f 


| 


ition. Some of these problems are: The apparent absence of the native r 





fox along the eastern coastal United States before its known introduction from 
England (Rhoads, 1903: Seton, 1937: Gilmore, 19465), the oscillations of rang 
or steady spread) of the common opossum in the northeastern United States 
the phenomenon of recent local extinction (loss of range) of the elk and poreupin 
and probably also the bog lemming and some other mammals, in our “‘southwest 
Gilmore, 1947), the recent loss of range of the rice rat (Oryzomys palustris) in 


eastern United States (Gilmore, 1946b), the oscillations (or steady loss or gain) of 


range of such Neotropical fringe mammals in the southwestern United States as 





the ocelot and jaguar (recent loss) and the coatimundi, raccoon, and jaguarun 

cat (recent gain), and in the southern United States of the nine-banded armadill 
(recent gain), the probable prehistoric extension of range of the red wolf far up 
the Mississippi valley, the recent prehistoric survival of the extinct ground slot! 


in the southwestern United States, and the former extension of range of 


the grizzly bear on the great plains. An appreciation of these problems gives 
realization of the value and interest to be derived from a study of the archeologi 
remains of mammals. I have looked in vain among recent books on Nort! 


American mammals for even a mention of most of these problems, so apparentl; 


they are not well known However, Seton was well aware of many Oi these p1 
lems of range-shift, and in his classic and comprehensive ‘“‘Lives of Game At 
mals’’ (1909, 1925, 1937) he mentioned them Rhoads (1903: 146-147) gave co! 
siderable space to the problem of the red fox in eastern United States 

Zoological findings can be of aid to archeologists and anthropologist in inte 
preting their finds culturally, and Baker (1930) attempted this aspect of the work 
However, these interpretations gene rally should be made | \ the ant iropol ZIStS 

Local state and university museums can undertake profitably this type of wot 
because the generally have the most up-to date know ledge of the local fauna, 


’ 1 , “er . , ; 
and also have or can make a complete skeletal collection of low ai species [tor alr 


comparison, in numbers perhaps sufficient to allow of statistical treatn 
Accuracy 1s the most important desideratur espe 1] vhen the colleetior con- 
tains domesticated animals, or any critical species which by its known histori 


extension of range is a faunal time-marker, or when there are any other species ol 


importance 
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6. When identifications are entered on the card, include a list of the fragments, 
e.g. “White-tailed deer (Odocoileus virginianus),’’ and beneath, in a column, ‘‘frag 
rib. . 3; frag. mandible... .2; astragulus....1,’’ ete. Some identifications 
will be quest ioned later, even by the identifier himself, and it is well to be able to 
refer quickly, as a preliminary check, to a list of the actual fragments in order to 
determine how diagnostic they were in arriving at a positive identification. This 
is especial] important in the identifications of domesticated animals, as most are 
ob\ iously post Columbian An identification of a sheep pig, cow, or horse based 
on a rib fragment from an obviously ancient site would make any archeologist 


unhappy if nut a bit skeptical Teeth of adult bison are indistinguishable from 


those of adult cattle, and a tooth identified as the latter from an otherwise pre- 
Columbian site probably should be considered as bisor G. M. Allen, 1920, 
stated that the milk teeth of the two species could be distinguished In addi- 


tion, a note should be made of the age of the animal as indicated by the size of the 


fragments and closure of the epiphyses. An archeologist would interpret a great 
number of young animals from the same level as indicating the spring and summer! 
season (if the depositional processes were rapid There will be cases where asso- 
ciated bones of the same species from the same lot will belong apparently to the 
same individual, and such a conclusion can be noted on the card. This will elim- 
inate chances of mistaken interpretation as to relative abundance of a species 
based on a large number of bone fragments belonging to one or to several in 
dividuals. Otherwise, in general, a large number of bone fragments of a species 
indicates relative abundance at the site-area during deposition, because dissocia- 
tion and absence of most bones of one individual are much more common than 
association and completeness. The above reasons clearly indicate, I believe, the 
desirability of noting the nature and number of the identified fragments on the 
card of each lot. 

7. All questionable bone fragments, as well as bones belonging to species of 
extreme interest, should be separated at the time they are encountered. They 
should be placed in a separately numbered container, or the bones themselves 
may be numbered with the number of the lot. It will be necessary invariably to 
refer to these questionable and “special’’ bones again, and some will be desired 
for permanent preservation. Such bones will comprise those of certain domesti- 
cated animals, or those of species no longer found in the region, or those suspected 
of being slightly different from their living descendants in the region today. ‘This 
is an important point, because doubts as to one’s own identifications of question- 
able and critical species always arise, and the pertinent bones will be desired in 
all good conscience for re-examination. They should be readily available. 
These specimens, which may be kept permanently in the collection for 
future reference, can be noted as “‘saved”’ on the card 

All bird, reptile, and fish bones, and molluses, may be placed in individually 
numbered containers, each class separated, for subsequent identification by your- 
self or someone els« All bones of each class can be easily assembled so that they 


can be studied at the same tim« 


8. It is not advisable to work more than four hours daily on the identification 
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of large collections. Longer daily work over many weeks will induce mental 

igue at a surprisingly rapid rate. During the course of the work, reference can 
be made to the literature, to the solution of taxonomic questions on the basis of 
re ntly -ollected museum material, or to any other W rk which will apply to the 


interpretation Ol the collection and wl 


ich will assist in summarizing the data. 


9, Notes on any ideas or facts gained during the course of the identifications 


should be written at once. These can be elaborated or rejected later when pre- 
paring the final report It is remarkable how fast these ideas and facts, hitherto 
unknown to the identifier and appearing suddenly, later disappear from the 

10. In preparing the report on the collection, mention can be made not only of 
the species present in the collection and the possible significance of their presence 
and abundance, but also of the expected species not found in the collection and 
he possible significance of their absenc« he unexpected absence of a species 
may be important; it may mean actua sence from the region at the time of 
boriginal occupancy, or it may mean purposeful or accidental nonutilization by 
man. Inthe former case, an historic fixation of the date when the animal arrived 
¥ was introduced to become a member of the present fauna will render the species 
1 faunal time-marker in archeology [ts presence in the site certainly indicates 
4 pos ntroduction date; its absence might mean a pre introduction date Such 
mav be the case with the red fox 1n the easter United States where the animal is 
supposed to have been absent from the native fauna and to have been introduced 
between 1650 and 1740 for fox-hunting purposes from England 


When several different though neighboring archeologic sites are represented in 


the collection of bones, the number of bones of each species can be tabulated by 
sites Often there is a differential abundance of species according to the site, 


which in turn depends on the different ecologies involved, and this may be of 
anthropologic importance 

Conjectural statements with cultural connotations should be avoided by the 
zoologist, but all biologic facts which might be of interest to the archeologist 
should be mentioned. Especially important tor consideration are the biologic 
facts or inferences which indicate former environmental conditions. Species 
which have a narrow environmental or ecologic range (steno-ecologic species as 
contrasted with species which have broad environmental limits (eury-ecologic 
species), should receive special attention in discussion of their ecologic preferences 
or restrictions. Much work on the literature is necessary to gain an accurate idea 
of the ecology of the species involved, in order to formulate the interpretations. 
Knowledge oi the ecology ol steno-ecologic species which are absent, but 
expected, is of value in indicating certain environmental conditions of the site- 
area which are (or were) unfavorable to these species. 

With time, and with an increased number of thorough reports on archeologic 
findings in zoology (and botany, as well), a better picture of former ecology and of 
subsequent ecologic successions for certain regions will be available This may 


be of importance in future judgments on land management involving problems 


of agriculture, fish, game, and general plant cover. 
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, HOWARD—DOG 


COYOTE SKULLS 


I Sa N. 1903. TI l I N Jers Privatel 
Phil ] r 26. 97 
~ By 


rk, 
1] 6 1s.,122 pls. Also copywrighted 1909, 
w.J 19. A log log Car Field—Naturalist 
~ Vi f 72? 0) 
‘ C VW ; as Re 
IF ANS Te DISTINGUISH SKULLS OF COYOTES AND DOMESTIC 
DOCS 
By W.E H 
N log ee ee ee 
estic dog; and, cer 
, n identif oT Bv the 
( ( le ny skull by determin- 
ng ! h a pencil or a small 
‘ } ) O4 ekulle of known 
} , . . lull f hvbrids between 
g and I rt e obviously 
, , neat onable 
S logs, (( es, 1873; and 
P L885 ed tl e India gs North America were derived 
oyotes. Others consid that many of the domestic dogs in this 
( ne re oyote origi! Their opinio1 ere based on consideration of 
exter! eatures without study of the skelet s now generally agreed that 
estic dog of tl icasian is of Old W l ancestry from wolves or jackals, 
Chis does not necessarily imply that there is no coyote blood in any of 
logs in North America, for hybrid matings between coyote (Canis 
tra nd dog (Canis familia re ki n (Dice, 1942 I have found no 
published record, however, that hybrids fror dog-coyote mating are fertile. 
Crosses between the wolf and dog are known to produce hybrids in which both 
sexes are fertile (Przibram, 1940, 3: 109 
Cope (1893) noted the absence of the first premolar in dogs and remarked upon 
the large size of the metaconid and the entoconid of the lower carnassial. Allen 
1920) s } large percentage « Ame n nat dogs lack the first pre- 
mo he lower | Malformations of the teeth seem to be more common in 
dogs than in coyotes Allen found that domestic dogs and wolves are essentially 
ulike in the sp characters and in the proportions he teeth, but on the aver- 
ge differ from coyotes and foxes in characters which are slight but appreciable 
n dire mparison. He stated furtl hat dogs are more closely related to 
ves than to coyotes S n by several characters: (1) the shorter and nar- 
I heel of the lower carnassial in ] 


1 ‘ In } yportion to the length and width of the 
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remaining part; (2) the general bluntness and plumpness of the premolar and 
molar teeth and their cusps; (3) the shorter and blunter canines; (4) the distince- 
tive outward bend at the junction cf the upper premolars and molars in the dog 
and wolf but not in the coyote; and (5) the presence of a minute second posterior 
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Fic. 1.—Ventral view of the forepart of a Car skull; and distribution of B versus A 
ratios for skulls of 145 coyotes (unshaded), 43 domestic dogs (shaded), and 5 hybrids (solid 
blac] Two fox terrier skulls (1) and four skulls from North American burial mounds (2 

t ndicated s Dp itel 


cusp in addition to the cingulum on the fourth upper premolar is characteristic of 
coyotes. Burt (1946: 61 and 62) distinguishes skulls of dogs and coyotes in his 
artificial key of the mammals of Michigan by the following method. For coyotes, 
the width of the rostrum is less than 18 per cent of greatest length of skull. Some 
dogs may fall in this size class. If they do, the width across the first upper mola! 


(outside) will be more than 31 per cent and the width of the rostrum more than 


18 per cent of greatest length of skull. Upper incisors are always closely set and 
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a 


even. For dogs, the width of rostrum is more than 18 per cent of greatest length 


of skull and the upper incisors are usually with spaces between them. 


t 
All of the single characters which were tried to distinguish dogs and coyotes 
proved invalid when a large series of skulls was use 1. It became apparent, how- 


ever, that the muzzles of all coyotes were longer and narrower than those of dogs: 


consequently a ratio incorporating this characteristic was used. This index or 
—t hott 


o (bottom of Fig. 1) is the palatal width (between inner margins of alveoli of 


ipper. first premolars divided by the lenath of the ipper motar tooth-row (anterior 
I l 


irst premolar to the posterior margin of the last molar 


eolus 
To identify a skull in the field and without a ruler, the reciprocal of this ratio 
s used (top of Fig. 1); the length of the upper molar tooth-row divided by palatal 
ith between the upper first premolars. If the molar tooth-row is 3.1 or more 
stl of the pala vidth, the specimer a coyote; but if it is less than 2.7 
sitisadog. Skulls can be differet eve hen flesh is presen 
st of the domes log skulls meas 1, breeds were unknown. In addi 
ose include Figure 1, s I d skulls of known breeds had 
\ Mm .- S slows police log aR ry nda 48) nd bull dog, 91 
S skulls had ratios of 33, 34, 35, 35, 35, and 35, respectively 
wledgments are due Will ma. 5 nd Emmet T. Hooper for permis 
ise specimens in the Museum of Zoology, University of Michigan, and 
‘encouragement in this stud) Dog skulls in the Museum of Vertebrate 
. niversity of California. were made availab! y Seth B. Benson 
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RATE OF PENETRATION OF A PORCUPINE SPINE 
By Atpert R. SHADLE AND DoNALD Po-CHEDLEY 


During the examination of one of the porcupines in the vivarium of the Univer- 
sity of Buffalo, the animal became excited, and, as a result of its struggle, fell 
backwards from the porcelain top of the table. She fell upon the antero-lateral 
surface of the junior author’s right leg, embedding her spines primarily in the 
belly of the tibialis anterior muscle. Apparently the mid-sacral region of the 
animal’s back made contact with the leg, for the embedded quills were similar in 
length, diameter, and color to the spines in that area. The force of the fall of the 
12.5-pound animal drove its quills through the heavy laboratory coat, the trou- 
sers, and deeply into the flesh of the leg. This incident occurred at about 10:50 
A.M., January 20, 1947. 





Fic. 1.—Porcupine quill, tip, about 45> 


The extent of quill penetration varied from a slight perforation of the skin 
by the tip of the spines, to an extreme initial penetration of 16 mm. into the leg 
The thumb and forefings r were used to remove most of the quills, but pliers were 
necessary for the removal of the most deeply embedded ones. Seventy-nine 

. i . . 
quills had penetrated the skin deeply enough to secure firm anchorage. Seventy 


T 
eight spines were immediately removed, but one spine was so deeply buried that 
only the root-bulb remained exposed. ‘The act of removing one of the adjacent 


quills lifted the skin at that point to the extent that the root of this deeply em- 
bedded quill disappeared completely beneath the skin surface. Since this on 
spine was now no longer visible, nothing further was done at the time to remove 
it. 


Within a few minutes after the quills were removed, petechiae of varying diam- 


eters developed on the skin surface Quills which had made only a shallow 
penetration produced individual red spots less than 2 mm. in diameter, or none at 
all, and the removal of these spines caused only slight local discomfort. The 


petechiae from the deeply embedded quills produced radiating pain which spread 


4 ] 4 og ] 7 : ‘ t 2 
as far as the toes, and the petechiae produced by these spines were 2mm. tos 


mn In diametel 
The reactions of the tissues to this injury resulted in a slight swelling accom- 


1 


panied by a soreness and stiffening of the muscle in the affected area. There 


] 


was no marked infection nor any evidence of a purulent condition. The follow- 
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ing morning the petechiae were scarcely visible, and the soreness was reduced to 
a very small area—the section where the one quill was still completely buried in 
the flesh. 

At about 5:20 p.m., on January 21, 30.5 hours after the accident, the tip of this 
single remaining quill was observed protruding through the skin at a point 15 mm. 
mesad from the ridge of the tibia. It had worked its way from the point of entry, 
apparently through muscle tissue, across the long axis of the leg to its point of 
exit opposite the mesal face of the tibia. This quill was 18 mm. long and 
measured 0.75 mm. at the widest section of the shaft. The distal 11 mm. of the 
spine show clearly the retrorse scales as illustrated by the drawing (Fig. 1). 

The straight distance between the points of entry and exit of the quill was 48 
mm. This represents a minimum distance traveled by the quill, assuming that 
it progressed along a more or less straight path. In the porcupine’s fall, 16 mm. 
of the quill were initially driven directly into the flesh. The contraction of the 
muscle, in contact with the scales on the embedded spine, drew the spine a dis- 
tance of 32 mm. (1.05 mm. per hour) through the tissue to the point of emergence. 
This is in close accord with the report by Shadle (Jour. Mamm., 28: 180-81, 
1947) concerning a 7-mm. quill fragment which had traveled 42 mm. through the 
skin and muscle of his arm in 42 to 45 hours, a rate of approximately 1 mm. per 
hour, or about one inch per day. 


There was only slight discomfort resulting from the actual passage of the quill 


hrough the tissue. Shadle (op. cit.) also felt only occasional slight pricking sen- 
sations during the hours when the spine was progressing through his muscle. 
\ similar incident was cited by Taylor (Biol. Sci. Bull. 3, Univ. Ariz. Bull., vol. 


o. 5: 1-177, 1935), in which an observer broke off a portion of a quill in his leg. 


Since he was unable to extricate this fragment, it remained in the flesh of the leg, 


ie il M4 





: Sy: 
| after six days it had worked its way through the tissues to the point at which 


rged. No information was given on the rate of penetration nor the dis- 
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THE BEAVER IN OHIO 
By Fioyp B. CHAPMAN 


The beaver (Castor canadensis), once common to abundant and widely distrib- 
uted in Ohio, was exterminated by 1830. During the past eleven years, how- 
‘ver, beavers have become re-established in the state, evidently spreading from 
Michigan and Pennsylvania and from introductions made by sportsmens’ organi- 
zations. Some have escaped from fur farms 

What is believed to have been the first evidence of beavers in Ohio during the 
twentieth century was a number of peeled aspen trees found on the Ohio side of 
the Pymatuning Reservoir in Ashtabula County on or about May 15, 1936, by 
the writer and Lawrence E. Hicks. In the same year, a lone beaver established 
itself on McMahan Creek, Belmont County. Since then there have been a num- 
ber of reports ¢ f beavers, including animals killed on the highways, wandering 
individuals, or those in established colonies. Late in 1946, the Ohio Division of 
Conservation and Natural Resources received the first complaint of beaver dam 
age—the flooding of potential pasture and cropland and menace to a bridge at 
Guilford Lake, Columbiana Coun y This prompted a Survey to determine thi 
number of existing colonies, recent records of beavers in Ohio, the principal foods 
nature and extent of damage, if any, and other information useful in the manag: 
ment ol the species 

On February 7, 1947, each conservation officer was sent a questionnaire and 
his co-operation was solicited in obtaining all possible information on beavers in 
the two-month period that followed The writer has personally checked some 
but not all of the colonies re ported by the conservation officers and has reviewed 
the published records of Ohio beavers, most of which have appeared in the Ohio 
Conservation Bulletin, monthly publication of the Conservation Division 

The writer wishes to express his appreciation to the field men of the Conserva 


tion Division and to others who co-operated in making the survey. 


DISCUSSION 


In 1947, beavers occurred in eleven Ohio counties Mahoning, Ashtabula, 
Portage, Williams, Defiance, Auglaize, Jefferson, Carroll, Trumbull, Harrison 
and Columbian: Three of these counties, Defiance, Williams, and Auglaize 
are in the northwestern Ohio ‘‘corn belt: the remainder are along the eastern 
border. Most of the colonies in the eastern counties undoubtedly originated in 
Pennsylvania, although some individuals have probably escaped from fur-farm- 
ing enterprises Those in northwestern Ohio have evidently entered the state 
from Michigan 

Twenty-five colonies wert reported in the 1947 survey. On the basis of four 
individuals per colony there would be one hundred beavers in the state. In addi- 
tion to the known active « olonies in 1947, seven additional counties, six In eastern 
and one in northwestern ( Yhio, have had beaver colonies or some evidence of the 


species has been re] orted from them during the past SIX years. These counties 


are Cuyahoga, Guernsey, Muskingum, Belmont, Monroe, Washington, and 


Lucas 
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A summary of all active colonies reported on the 1947 survey is given in Table 
1. Records of individual beavers prior to and during 1947, and colonies, both 


active and inactive, reported in the 1947 survey, are shown in Figure 1. 


TABLE 1.—Active beaver colonies in Ohio—1947 


Cc TY NV E 
Ashtabula Pierpont Hall Farm 
Pierpont C. Partsch Farm 
Williamsfield Pymatuning State Park 
Augl Lize Noble St. Marys River 
Carroll Lee Grant George Farm 
Columbiana Lisbor Harty Farm 
Lisbor County Home 
Lisbor Allison Farm 
Lisbor Guilford Lake 
1 State Property 


Patterson Farm 
Valrey Farm 
Dezelum Farm 
Yellow Creek City of Wellsville 





Defiance Milford St. Joseph River 
Guy Cape Farm 


Harrison Short Creek Short Creek 
Jefferson Wayne Between spoil banks 
I 
Smithfield Short Creek near Adena 
Mahoning Jacksor Meander Lake 
Green Little Beaver Creek 
Portage Franklin Paul Brehm Farm 
Trumbull Hartford Boyd-Hamilton Estate 
Hartford Boyd-Hamilton Estate 
Hartford Smith Farm 
Williams Bridgewater St. Joseph River 


As reported by the field men, and checked in subsequent investigations, the 
important foods of Ohio beavers are wild apple trees, quaking aspen, domestic 
fruit trees, cottonwood, elm, willows, smooth alder, and corn. It is significant 
that the only reports on corn utilization are from Williams and Defiance counties 
in the Ohio ‘‘corn belt.”” In a few instances beavers are cutting timber of com- 





mercial value, D 
beaver colony and have ignored the « 


reduced poa ‘hing { 


176 


the 
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but the landowners have shown considerable pride in having a 


lamage. This attitude has undoubtedly 


to a minimun 


There is no open season on beavers in Ohio at 


present time 
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f ly £ ; ’ 
of the re-establishment of beavers in Ohio it Pymatuning State Park, Ashtabula County, 
or about M ry 15, 1936 In 1942 Ohio ¢ ons. Bull.. 6 24, Aug.. 19492 two beavers were 
d » 4994), Livers wel 





captured while fighting dogs on the Chester Paul farm at Cherry Valley. These animale 
1; lax Wr r { } | 
~} 1Ispiay purposes In 1944, beavers were reported on a small creek ir Monroe 
I iship, & few miles south of Conn. Lu Ohio Cor Bull 8:19, Apr... 1944 Mr. C. } 
VW bh rar r ‘ ] : 
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1 not far removed from the colony 


nd still another killed on a highway 


considered to be 


t colony in Short Creek Township 
Jeff n County.—Two active colonies were reported in 1947. One of these has existed 
since the spring of 1945 betwee trip mine spoil banks in Wayne Township. There is said 
to | yur | \ rs in th s colon The second active colony is on sho t Creek ne ir Rams« 
nd Adena in Smithfield Township (Ohio Cons. Bull., 11: 30, N« 1947 A single beaver 
was disc ed in the cell 1 house in Brush ¢ k Township in the spring of 1947 (Jt 
11:24, July, 1947). It was released on Brush Creek Wildlife Restoration Area by conser 
L ( Acc to Mr. F. C. Bridenbaugh the Toledo Metropolitan Parl 
B $ ym lated Sept 1947 the tumr 1942 a pair of surpl 
f t Tol 0 rel i O Openit P ‘Immediately up 
Lr Du lt do il yp numl 1] popl rs nd built 
s the « ma t | lal Howe é yon proved to I 
t observe ) an ¢ yuit BR lev.s ‘ 
> u . ‘ ns the P } tir 
[wo young re ) t 3] 1943 rt} vere obs 
| yr | g stage No young 
194 1945 Tl ‘ ne that anyo saw eit! yf the old beave 
N ig (1945) wl Miss Joan O nd Mr. Perry Howell, as 
( nal by brig ght, 1 he v I 
, : rta { : Beavers 
l I ( 1947 ( 
[ ( } rs t ¢ tt Meands Re 
O ( Bul 2 O 1946, issu According 
J 8, 194¢ und thes 
‘ j 1 
\l t I B ( Gre r I 
r I ) Mal g Cour 
7 ? ad 
() ( 194 
( \ Le | } 1) 1942 
O} ( ~ 5 t } t s tionists r} 
beavers had buil yd king 1 on Guyst I < of Meigs Creek ni 
Mus r} tour beavers p und eluge s established Oo 
the colo This co } rently ir )47 1 no additional col 3 
po f 
Portage ¢ O o ictive colony reported 1947 and none 
us to that dat The present colony is bet Twin Lakes i] Ro ( 
lin Township on the Paul Brehm property; 
7 bull ¢ at Chr t jlonies re reported i 47 1 To 
hip Two eontl Bovd-Ha ton estat lar ni l r land lying o 
Yar Kt On t sm m nea no 3; ha ne | but a consid € 
mount of cutting been noted by conservatio rM oung 
Washi yion County Conservation off Wehrs re having seen a beave I 
four years ago (1943) at Lowell on the Muskingu + He believes this animal may have 
worked its way up the river and was eventual! S t settled on Meigs Creek it 


+ ] n 1947 


Anest 


Joseph River, six miles northwest of Mont 


imated fifteen bea. 
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pelier on State Route 567. A dam thirty-five feet long was constructed (Geedy, L. B 
Ohio Bull.. 8: 24. Dec.. 1944). This col was established in 1944 or earlier 
SUMMARY 
The beaver was completely exterminated in Ohio by 1830, but in 1947 there 
ere active colonies in eleven counties. Seven additional counties had beavers 
uring the past few years, but no active colonies were reported from them in 1947 
here are at present twenty five active colonies cont ining from 100 to 125 
vers Che first known occurrence in the twentieth century was the almost 
simultaneous appearance of beavers in Ashtabula and Belmont counties in 1936 


0 dD i Cor tian and Na r , (n) } O} Received March 8. 


SMALL MAMMALS OF THE HIGHLANDS (NORTH CAROLINA 


\ field study of the smaller mammals of the Highlands Plateau was undertaken 
f a bre provral pene ape oe mparative vertebrate ecology of 
intains, Piedmont, and Coastal Plaiz tl} itheastern United States. In 
on to the gathering of data from the regions generally, more intensive worl 
selected ‘‘sampl Ol study” areas thin each of the three great regions is 
ng carried out The Highlands Pl i ea has been selected as one of the 
ountain study areas because conditions here seem representative of the southern 
) P App el ‘kbone ind ‘ < } ’ es offk 1 bv 
inique Highlands Museum and Biological Laboratory The present paper 
uri z hat is now known of the occurrence and distribution of mammals of 
: prerequisite knowledge f ecological 1 re 
Tl nvestigation was aided by grants m the Minnie D. Warren d Col 
Ml John 8S. Se | nas 1 I d ne H oh] nd Biol vical 
rato 
SCOPI AND METHODS OF STUDY 
Field or} it Highlands conducted luring tne ollowing periods: June 
0), 1946; Septembe 24-25 and October 26-27, 1946: May 31—June 1 and 
ne 9—Julv 4, 1947: June 7-22. 1948 otal of about hi ve nights of trap 
ng. Essentiall his paper is based on the study of mammals in June of three 
ecessive vears, together with data obtained | othe ologists who have 
ked in the area 
During June, 1947 and 1948, I was fortunate in having, as a full e student 


H. V. Autry, who helped very materially in setting traps and prep- 


ation Of specimens During the first two years mammal work was somewhat 
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secondary to a study of bird populations, but in 1948, with bird work largely com- 
pleted, we devoted nearly full time to mammals. 

Most of the collecting was done with ordinary commercial mouse and rat traps 
set for one night or longer. No. 0 steel traps, Sherman and home-made live 
traps, and large Havahart metal live traps were also used. A few mammals were 
shot, and several found dead on highways were in sufficiently good condition to 
preserve. Most trapping was at random and qualitative only, but in 1948 six 
standardized trap lines were run to obtain some idea of relative abundance in 
three major habitats 

No attempt was made to collect or obtain information on mammals larger than 
fox-size. Bear and deer are reported to occur, although not commonly. Bob- 
cats are frequently reported by local people and are undoubtedly common in 
certain sections. Our data on bats are meager since we had little opportunity 
to shoot them and the region lacks large caves where certain species might be 
found 

Mammals occurring in the valleys (such as at Franklin, N. C. or Clayton, Ga 


or below 3000 feet in altitude are not included in the present paper, which deals 


with the mammals of a single major altitudinal and biotic zone. An altitude of 
3000 feet roughly marks the boundaries of plateau and the adjacent high coves 
and generally divides northern and southern animals. Ninety per cent of 
collecting was done between altitudes of 3400 and 4200 fe 

Of the 175 specimens taken, 94 were preserved as study skins anc skulls 
thre f SKULIS onl . and seven as alcoholics Most or the specimens not saved 
chiefly Per scus, Blarina, and Clethrio were measured and weighs 
and t] data is included in the annotated list which follows Uniess otherwis 
Stated ali specimens are in the Universit, ot Georgia ¢ lection 
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PREVIOUS WORK AT HIGHLANDS 


In common with southeastern United States generally, the Highlands area 
has received comparatively ittle attention from mammalogists. Early ex- 


plorers and collectors ha rea from time to time. There are a 





number of specimens in from Highlands, taken prior 





to 1900 by William Brewster, C. L. Boynton, and others. Highlands is the 
type loca for the Alleghenian red squirrel, Tamiasciurus hudsonicus abi ticola, 
the type specimen having been collected by Boynton in 1886. In June, 1930 
Arthur H. Howell spent a few days in the “Primeval Forest”’ at Highlands 
an | col r ected thirteen sne cimens oI seven species, one of vy } ich. N eotor a flo ‘dana 
haematoreia, we have not found in ow Mr. E. B. Cl erlain collected 
specimens of seven or eight species during vacation periods in 1930-32: thes 
specimens are in the Charleston Museun The Highlands Museum and Wey 
man Biological Laboratory (established in 1927 and 1930. 1 spectively) keep a 
le of biota cards containing records « species of various plant and animal 
groups known to oc nthe region. At the beginning of our work only fourteen 
ecies of mammals sted on these \ hich included records from 
How nd Chambx records ( ntal cers in othe 
Ti¢ { 
ee ™ 
lighlands lies on the main Blue Ride the Ap h fountains only 
f; miles fro hn Creore t ss ( ! rig Phe righiands 
} ¢ in re ( m 408 re r [ I iverage el ation OF pdetter 





a eet ag Oh Spurs and cross 

idges) with a number of pea s between 4000 ar 9000 feet elevation, but there 

re no extensive, relatively flat areas at high elevations. Consequently, boreal 

( munities are lragmentary and scattered south of Highlands, which thus 

ipies a strategic positi ear the end of the ntain salient which “‘funnels 

ho ( speck nto the hear of tl SO niand Ss ere One gets an 

espe rood O seness of northern and southern environments in 

yproac! Highlands from Walhalla, Sor Carolin The Blue Ridge is 

f seen rising abruptly from Piedmo Platea nd one climbs fr LQOO 
Te » me v 4000 fe ] ¢ few minutes | wutomobil 

Che approximate « nt of plate nd tl lecting localities are shown in 





Ss up on the pia uu, and ula to be he highes ncorporated to nin | stern 
Ni imerica MI n stree nas an el n of 3835 fee and idges hin 
the town limits rise up to better than 4200 feet. The highest points on the 
plateau are Satula Mountain, 4560 feet. and Shortoff Mt.. 5054 feet 
As ould pe expected, the summer! iimate ol the piateau 1S ¢c ol and moist 
and the winters 1 e SK ( h occasional periods of he y snowfall. The 
rainfall is relatively hea 60 to 80 inches most as great as in the Great 
Smoky Mountains. The Highlands area differs from the Smokies in that there 
bs 
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isnospruce zone. The peaks are covered with a deciduous, largely oak-chestnut, 
forest which forms one of the principal climaxes (probably the climatic climax) 
of the region. The real boreal or northern coniferous forest communities are 
not on the peaks, but in the moist areas along the streams and on the high, 
level parts of the plateau. Hemlock is the chief dominant of this, the second 
major climax (perhaps a post-climax), with white pine and northern hardwoods 
yellow and black birch, maple, basswood, black cherry, northern oaks, etc.) 
prominent. Great masses of Rhododendron and Kalmia (Mountain Laurel 
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are the crowning g! of drier oak-chestnut. The wealth of flora has made 
Highlands a me for botanists for many years. There was an extensive area 
of virgin hem h trees four feet and more in diameter and 400 or more 
years old, known as the “Primeval Forest”’ or ‘““Ravenal’s Woods,” located four 
miles east of Highlands, paralleling highway 64. Under pressure of wartime 
high prices this magnificent forest was logged, a bad mistake from many angles 
Remnai of this forest remain (Pl. I, lower) and there are, of course, many 
more il! d virgin and second growth stands of hemlock scattered over the 
area While the region as a whole is heavily forested, the forests are not un- 


en and free from human habitation as in the Smokies or wilder parts of the 
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THE MAMMALIAN FAUNA 


The mammalian fauna is distinctly northern. Except 


aces are often involved. the list of species could well 


iscus nuttalli, Didelphis. an 
‘levations on the platea 


locality in New England. Peron 






and Sigmodon, which reaches the high 
coves, are tl distinctly southern elements of the area. We found no 
evidence that Retthrodoniomys, P. polionotus, o1 Cryptotis, known to occur at 
( low elevations ire present above 3000 feet elevation 
As 1 iS presen h known, Highlands is the southernmost point n eastern 
United States) in the range of the following species: Synaptomys cooperi, Sorex 
nd Clethrionomys gapperi. The following additional northern species 
now! ) Oe onl sparingly I 1. short distance south of Highlands 
I Georgia or South Carolina): Tamiasciu hudsonicus, Napaeozapus 
Sorex fumeus, and Sylvilagus transitiona Until recently, Zapus and 
Vf tus pennsylvanicus were not known even as far south as Highlands, but 
th have been found in the Piedmont of Georgia (Petrides, 1948; Odum, 1948) 
Highlands is also the southern po 1 breeding ranges of several birds, notably 
ted nuthatch. brown creep nd golder ed king! . 
| ) Iso ot taun } H rh] ( } t “T ries s of nterest 
> nee he latt re I I nt] O! | nor ugh rv 
| ‘ LI l K rel 1938 I I i 8) t 1 ve ly T f SAT ft 
We } in ne ] evel } H nd hiel he Komareks ind in 
SI ( nromine! t Vf na Para 
T he “| { ‘ add thes ( ( o the 
ghiat In gene S Lor ach highet 
Highlar n in the Sn ndo lie oOo ter influence 
er regio! 
I l DA} 
mM} Ss yet Deen made to § sol nd mals 1n 
leed, June is not a good time of the year for s rk. However, 
n rel ¢ undar n r nteres lies and shrews were 
1946, trapping en prove lis cing sets of fifty traps failing 
ld single specimen Red sq els, | eve ere numerous and noisy. 
Situ became progressively better during 1947 and 1948 for most forms, 
48 being by far the best year although red squirrels were notably scarce and 
S I B di lading i ol ni nbe Oot an nals « wight DY tne otal number or 
Ss s nd cor ng to percentage he relative abundance for the three 
be expressed as iollows 


1946. 5.9 ne cent: 1947 7 U we cent: 1948. 15 | per cent 
n 1948, a double trap-line of standardized type 


habitats at the seme altitude and within 
were vir 


vas run in each of three 


a mile of each other. The habitats 


in hemlock, hemlock completely logged three years ago, and mature 


y 
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oak-chestnut (areas 4, 5, and 8 listed above). Each line consisted of 60 traps 
set in groups of three at 25-foot intervals. Lines were run parallel to each 
other about 100 yards apart. At each station, traps were set carefully in bur- 
rows and other likely places and were left for three nights with resetting and 
baiting each day. All traps were set within a radius of five feet of the center 
of the station. Thus, there were 120 traps set in a comparable way in each 
habitat. The total catch is shown in Table 2. The greater abundance of 
animals in the moist forest communities as compared with dry ones is indicated 
by the data, as is also clearly indicated by random trapping. The almost 
identical results in logged forest (in which every large tree was removed) and 
the virgin forest is rather amazing and indicated that terrestrial mammals are 


TaBie 2.—Trapping records for three night 
IR I GI 
M MI 
Peromuse maniculat hiterrae ) 11 ) 
Clethrionomy gappe caroline? 7 6 
Blarina brevicauda tal} 2 2 
) r cinere cinereu l 
Sore jume ne ] l 
Pe ( nutta l l 0 
I ) ] ) 99 
persisting despite what would seem to be rather drast changes. Furthei 
4 at f - ‘ al silad j y : hird ilat ’ ot 
analysis Of complete Mamma! populations and breeding bird populations ol 
the virgin vs. logged areas will be made in a subsequent pape! 
ACCOUNTS OF SPECIES 
ee ne tated list the general status and s | I 
In the following annotated list the general status and i iS Ii now! 
wal “¢ lod ‘ ae » tee o_ 
are given first, nen speciic agata on specimens, measurements, ana bDreeaing 
The locality numbers refer to the ‘Principal Collecting Localities’ already 
listed Data on measurements refer consecutively to the three standard meas 
; ’ ’ . 
urements: total length of the animal in the flesh, tail, and hind foot Weigl 
. l 42 ! : ‘ — - 4 
were taken in the laboratory as soon as the animals we! rought in fron ne 
field Nomenclature follows that of Hamilton (1943 
Didelphis virginiana virginiana Kerr. Opossu Occurs at st to 4000 feet « 
pro ly throughout the region, but most « f ng reg t lower « 
judging fro r ts ¢ lo« peo} Def t clude 
ne the Laboratory in 1947 ar full g male caught i sou es 


Scalopus aquaticus aquaticus (Linnaeus Common mol Found throughout the 


g but locally, judging from observed tunneling activity; most common in forest opening 
the vicinit ot human habitations As in other regior this species 1s somée time 
nuisance on law1 nd golf courses in Highl cini One lawn we ex é 
s heavily infested with ‘June bug”’ (Allorina) grubs and was literally riddled 
tunnels, the animals evidently seeking grubs. The owner was attempting a sort « 
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logical control of moles. He was spraying the lawn in an effort to prevent adult beetles 
f ovipositing and thus breaking the food chain with the hope of indirectly elit inating 
the moles 

Specimer - Five 4 loc ilities 1, 3, and 11 

Measurement Av., 2 males : 154, 26, 20; wt., 66.6 grams. One female: 145, 26. 20: wt 
64.0 grams 

Rep ctior Female, collected June 23, 1947, contained two large embryos, near term. 
ne in each uterine horn 

Condylura cristata (Linnaeus Star-nosed mole Probably a fairly common animal in 
the area. The only one examined was collected by a cat, belonging to Miss Reba Bridges, 

mut June 1, 1946. Although the animal had been dead several days, I was able to prepare 


skin which is now in the Highlands Museum 


wice, a small, dark, long-tailed animal 





1e small stream entering Lake 
J.J. Friauf in 1947 and once by H. V. Autry in 1948. Mr. H.C. Har 


son is reported to have taken specimens at Highlands prior to 1908 (Brimley 1945 


this species was seen swimming in t 











Sorex cinereus cinereus Kerr. Cinereus shrew.—This is a species not previously re- 


led quite this far south (previous North Carolina records were from Roan Mountain, 


es, and Henderson County, Brimley, 1945) and not, at present, known from anv point 
uth of the Highlands Plateau ssuming that S ngirost is not conspecific with 
Our data suggest that this species was not as common as Sorex fumeus 
l g ti ¢ s 1945-48 
g Three ly es ll fr tu ests at localities 1, ¢ ind 4 


es 
4 
@ 
* 
om 
=) 
5 
@ 
e 
n» 
ae 
= Y 
Be 
3 
@ 
ro 
i?) 
I 
, 
> 
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er re 1946 and 1947, more « 48 when five of the seven specimens 
While pr . nil | 1 ests é s pped in a small 
rin of a small lake 
Q ~ ocalitic 1, 5, 6, 7, 8 L\ 
Vl " G ilts 6 (10 93 {8 5 14 15 7.02 (6.35- 
Nt vl _ 
Re} clio Two females, examined in Ju vere not breeding 
Blarina brevicauda talpoides (Gappe1 Short-tailed shrew.—One of the commonest and 
bats the most widely distributed small mamm f the regior As is usually the cas¢ 
nu mal. it was taker eal ll the r] tats ranging from virgin 
oist meadows. However, B sho considerabi MOIs 
iring the summer, especially areas along streams in the m e the 
sne mens we ot é ] vas not I I MeIUS 
Spe rhirty-one take nine preserve ss s and skulls 
Ve ae Av., 15 males: 115 (100-122), 25 (18-28), 14.7 (12-16): wt., 18.4 (14.1 
7) grams. Av., 7 females: 113 (107-125), 24 (19-28), 14.3 (13-15) ; wt., 15.3 (13.2-19.0 
Reproduction None of the females examined in June were pregnant A half-grown indi- 
lual was taken alive June 18,1948. Several othe: specimens were juveniles, probably born 


in tt 
Une 


spring 


Myotis lucifugus lucifugus (LeCont Little brown ba This is probably a fairly 


} } | + ty, ¥ ] . + 
non species in the area although we have only one specimen, obtained from underneath 





> tarpaper of an abandoned shed by Dr. J. J. Friauf in 1947 


¢ 
Mea ement male 74, 26, 7, forearm 31, ear 12.5. 


his is the common Dat 





Eptesicus fuscus fuscus (Peale and Beauvois Big brown | 


neountered by people in summer homes and cabins where it frequently roosts during the 


behind blinds, in crevices, attics, ete. At sundown it is frequently noted flying over 


nall lakes of the area 





Specimens.—Three males ; from buildings in Highlands 





Measurement Av.,3m 
wt., 12.2 (8.3-19.1) grams 


Corynorhinus macrotis 
taken by Dr. J. M. Valentirz 
wi caught when 


Procyon lotor (Linnaeus 


mal on the Plateau, judging 
early one evening on the ed 


Mustela frenata noveboracensis 


specimen of this weasel, bu 


I 
lige of Cliffside Lake, but no specimens have been taken 
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ules: 107 (96-128), 42.7 (41-48), 11 (9-12), forearm 36 (31-46 


Le( onte Big-eared bat So far, only one record, 4 specimen 


1e on Aug. 7, 1948, and sent to me preserved in alcohol. The bat 


1 his home in Highlands, altitude 3850 feet 


R This is a fairly common and well-distributed ani 
1s and reports of local peopl brief 


accoon 





One was observe 


I m sig 
(Emmons Long-tailed weasel.—We have but on 


t have seen tracks and had a number of reports of weasels whic 


probab] efer to this species. Trappers take a few in the winter Mr. Burnette told ms 
tl several years ago, in late spring, he plowed into the underground nest of a weasel whicl 
contained three young adult. The adult in defense of its nest actually tried to att 
hi 

Specime One male; killed on highv 64 near locality 7: preserved as study sk 

VU easurement Male: 419, 131, 45 

Spilogale putorius (Linnaeus Spotted skur Occurs to at least 3900 feet, bu 
status and abundance relative to Meph [ has m been determined 

Specimer One; caught steel trap at locality 1 S! nd skull preserve but 
measurements take! 


Mephitis mephitis (Schreber Striped skunl Mephitis was quite abundant 


vated and abandoned fields in the Scaly regior In one field nearly every stone | be 
overturned, attesting to their activity, and the animals were seen foraging at dus Sir 
no specimens were tal the subspe ies occup ing the Plateau yet remains to be deter ne 

Vulpes fulva (Desmarest Red fox Although all our information is from secondar 
snuvees there can be little doubt that the red fox is native to the resion. althoush not « 
The heavily wooded nature o ost of the Plate s not « ’ to a large popu 
tl speci It is possible that red foxes introduce t | ‘ eg iv | f 
the Plateau, although there is no direct evidence 

Urocyon cinereoargenteus cinereoargenteus (Schreber Gr ox.—This is the 
mon fox of the regi the species which is usually observe i captured by farmer 
hunters In 1946 I examined an occupied den located under a p1 ck ledge o stes 
wooded hillside In June, 1948, two young fox pups were exhil d in Highlands. TI 
parent and pu had bee observed strolling in the « I e pups had be ( ture 
t han 

Specimer One skull 1 tail from an individual found de ong a side! l 

Marmota monax monax (Linnaeus Woodchuc Ground hog Woodchuc! re col 
mo! the mountain valleys, the coves, and those parts of the Plateau where farming 
ties create openings in the woot Except for one indi 1 pserved two I 
town (altitude 3900) we didr observe it in the vicinit if Highlands or the | g 
the eas Hunting and digging out woodchucks with dog sidered something Ss] 
by some of the loc people 

Specime One male yall 14 

Mea ene 45 12U, 3U 

Tamias striatus striatus (Linnaeus Eastern chipmun} Local bundant through 
the regio Chipmunks were conspicuous around cottages in Highlands, in the vicinity « 
the Laboratory, and in forests and forest edges east of tow: The did not seem to be 
common west and south of tow: On June 15, 1947, while working in the Laboratory, lou 
squeals outside attracted my attention; on investigation I found a chipmunk attacking 
young New England cottontail, only a little larger than itself. The chipmunk would rus 
up, grab the rabbit by its hind legs and chew a few seconds, and then let go. This was re- 


peated several times, the rabbit squealed loudly but made no atte mpt to ae fend itself or 


run away When rescus 


otherwise injured 








the hind legs of the rabbit had been badly cut up, but it wa 
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Specim Five ; localities 1,4,and6. Four additional specimens were taken by Howell 


Measurements.—One male: 221, 76, 36; wt., 105.8 grams Av., 2 females: 241, 93, 36.5; 


wt., 97 graz 


Tamiasciurus hudsonicus abieticola (Howell Red squirrel.—The red squirrel or 


boomer s it is universally known by the mountaineer, is locally abundan 


and noisily 


uous on the Highlands Plateau where it seems to be almost exclusively an inhabitant 





. 1: . 
ym hemilocks or white pines. 


It is not uncommon in the town of Highlands nd was especially abundant in 1946 and 1947 


e tracts of virgin hemlocl Just southwest of the Laboratory I examined two piles of 

, the cumulation of many years by red lirrels Remains of white pine cones com- 

prised the bulk of these piles with hemlock cons nd hickory nuts quite evident. The 
pe ted in some numbers f t t ( he logge Pr al Forest’”’ 








ug! —- nifers were remnnwed In thie ea the red squirrels were observed 
. F the hed Rhododendron t ket ligging in soil in which still remained 
f of conifers nd feeding on the uits Amelanchier and cherry waich were pro 
} hes when these amal é I ippression after re¢ 
} tg ; Ac the wrt t } ‘ r ¢ t iT error i strong < 
ind Ai eal I ( I er vi noticeably searce and 
¢ 1948. f ¢ g set th st, f r } t I none it ¢ weed areas Tt 
r gt r 1 T t ( l ne tte reas 
¢ | } a ry ‘ r this subspeci Nat. Mus 
R, 1QQ¢ : ot 1 H whe, ale 1k three specimens 
I ‘ h } esantad tn tha Hich! Misen 
V A 2 ‘ Tf 99 45 216.6 g r Ons ee le 2) 190. 4 
650 T i. 
Sciurus carolinensis (Gmel] G \ I inco! ym on higher por- 
the Plateau. more commor t lows ele ; , In 1047 Dé was observed closely 
; y nr ra } , uoU ve he Prir Forest 
r t bout 4100 feet No snexc eT ¢ 


Glaucomys volans saturatus (Howell Southern flying squirrel.—Common throughout 








est r vhere their high-pitcl tt ngs are ommon sound at dusk in 
f Both outside nests, balls of vegetatior rotch of a tree nd hollow stubs are 
ze é n the summe We have flushe nimals from both situations. Sometimes 
f 1 e up reside ‘ ' ttic f hit 
S) One: locali 1 
Vea t Female: 206, 87, 29 
Peromyscus maniculatus nubiterrae (Rhoad Cloudland deer mouse.—This graceful 
the long, bushy-tipped and bicolor t s probably the most common small mam- 
higher elevations during most vears ut it decreases in abundance abruptly at about 
400 feet, below which it is ] rgely replaced | the next specie While it w is taken in 
et f forest types and while it often enters hous our data indicates that its focus of 
bundance lies in the moist hemlock-northern hardwood forest communities ; 3100 feet is the 
west elt t which we have t ipped the ‘loud! na aeer mouse 
rart of whic i6 wert ( ocal es 1, 2, 3, 4, 5, 6, 7, 15, 16 17 
nt Av., 24 males: 170 89 (79-102), 21 (19-22); wt., 16.1 (13.2- 
\v., 15 females: 165 (150-187), 83 (69-90), 20.5 (19-22) ; wt., 14.6 (11.0-19.7). 
relativel longer tails than do females n this regior The percentage ol tail 
length is 52.0 (48.2-65.2) for 24 mal 50.2 (46.0-54.2) for 15 females (these 





»btained, not from averages above, but from tail-body percentages calculated 


for each specimen individual], 


Reproduction.—Of a series of ten females examined in June, 1948, three were immature 
gray pelage), six were adult, not pregnant but with placental scars, and one had three 4-mm. 


emb: n the uterus 
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Peromyscus leucopus leucopus (Rafinesqu: White-footed mous The range of this 


species overlaps that of mar ilatus, but it is much less common above 3600 feet Occ 


i 











sional specimens were take t 4000 feet, and Chamberlain took this species at an ele 
of feet in 1931 perso! | communic tio! Bot e€ucoDdu na ttall see De lov occu 
higher in this region un t do in the more dense] sted Smokies where n er was ol ' 
recorded above 2500 feet by the Komareks (1938 Our specimens were taken in forest-edg 
situations i cating t r ’ t least a p _ eI, 
lat it high elevat g At Gr t¢ Cit $100 elev hs S were gi 
on the s e rock ledges 
S pe Ss f preserved ; lo t 2,9, 11 15 
Me é t \ 5 adu 156 (152-160), 71 (64-8 20.5 (19-22 Tail-t gt 
percentage, 45.5 
Peromyscus nuttalli aureolus (Audubon and Bachmaz Golden mous« The attr 
golden moust Ithough primarily a southern species, | ed to be ell distribut 
locally common on the Plateau. Being more arboreal than other members of its genus 
occurr = urge in forests and forest edges with he u erg \ eve eing t 
in Rhodod« on thickets virgin hem trac The populat t Highl s should 
DI hh] } liets intergr es hetwer ] j esr llv s 
the race I el rke The Highlar st t nguishab] l g 
f § Ge £ Piedmo Athe I long t 
leng On the ot! hand, Highlar specime ( l shor I 
the Smokies which are liste } t I 8 ‘ 
S Fig ] ties 1, 4, 5, 6 7 
V A f ilts: 169 (151-18 7 S 8 5 7~19 . 77 
] 1 sme nens eraged 68 S 5 12 ¢ - 
Re Nest containing fe e and thre J 15 lity 1 
Sigmodon hispidus hispidus (Say Or Cott t his species 
t} lows : f — i ewhat a les ‘ ‘ 
fi hay meadows up least 3200 feet « In 1948, Mr. Dwight H 
1 range rat ch |} re { ed « Hor r ‘ 
thie t has or rece t oe P , 
S} } loc tig 7) 14 {) 
Me é \ 3 | e fe es: 25 48-958 g 
1384-164 p On ing fe 175. 80. 25 p l 


we eve ¢ rv June 15 ( g , Tl f 
" ] Vi 
I ¢ r cent scar , 


Neotoma floridana haematoreia (How: Wood rat T nly record t species 
spe men take by Howel the “Pr ; Forest in Jur 192% It is ¢ ant ¢ 


the cliff-dwelling Neots magister has never reached the Hig Is reg 

sure be fol suc! deal habit ( te Cit | r SE N eotor 1 

apparel! ] mn r to cliffs in this reg le , the slight sig 

occupancy in what would seem to be ideal places H 


Synaptomys cooperi stonei (Rhoads Lemming vole Since tl slusive animal 18 





known from but comparatively few localities in the southern Appalachians, we were pleased s 
to find it her nd to thus extend its kno range southwar Odum, 1948 Phe g I 
vole was trapped in two widely separated wet meadows in surface runways also us« 
Microt Pl. lupper) and, in one case, in aruny six inches deep in a mass of wet sphagnum 
moss. Probable signs were also seen in a third bog as 

Specimens.—-Three (one in 1947 and two in 1948) ; localities 8 and 13 

Measurement Av., 2 females: 118, 18, 20; wt., 30.3 grams. One male: 127, 21, 9. 

0 


but largely if not entirely restricted to the moist forests, especially the coniferous forest com- 


Clethrionomys gapperi carolinensis (Merriar Red-backed vol 4 common species 
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Sylvilagus transitionalis (Bangs New England cottontail.—Occurs at Highlands, but 


exact status and abundance relative to that of floridanus has not been determined. It appar- 
ently is common in the forested regions at high altitudes, since a number of small rabbits 
seen in forests are believed to have been of this species. Our only positive record is a young 


I 
specimen rescued from an attacking chipmunk (see details under chipmunk just outside the 


laboratory window 
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GENERAL NOTES 


OBSERVATIONS ON THE NORTHERN ELEPHANT SEAL, MIROUNGA 
1NGUSTIROSTRIS 





Incidental to a sardine research trip in March and April of 1948, made by the ( 
Division on Fish and Game research vessel ‘‘N. B. Scofield,’’? numerous northern elep! 
seals (Mirounga ang tris Gill) were observed at Guadal ip Island, and also at Midd 
und West San Benito islands, Lower Californ Mi 

Guadalupe is circumnavigated to ol . ; hs eeen ot ¢ we 
seals prest he v yus beaches 1 cove [wo main groups ws hauled o said 
the indy covs Just south ol Pilot Rock, on the « side of the i nd 1 anot t 
phant Beach, sout Elephant Rock on t! = Pa SE pe bi 
t coul each indl dual o these two be hes but due t »] ee numb san j n wee ; 
in approximation could be reached. The counts and estimates of elephant d 
March 31—April 1 are indicated by locality in Figure 1. Total estimate was 2891 

At West San Benito Island approximately 700 elephant seals were indicated by shor 
count ilor “x vith numerous California sea lior E] phant si ls were also seer th field 
glasses on Middle San Benito Island, but no sho aa : de Williams (Nat. Hist 
48 (3) :144—49, 1941) observed elephant seals at several coves of East San Benito Island 
which were not visited on this trip 

No elephant seals were observed at either Cerros Island or along the Lower California 
mainland, but since a thorough irch was not made in these areas, it cannot be assum 
that they were not pres¢ 

In order to determine whether or not the elephant seals le the heach at nish teal 





t 


the ‘‘Seofield’s’’ se archlight was turned on the large herd at the northest end of Guad ilupé 





No apparent reducti yn from daytime numbers was observed The group displayed extreme 
agitation, moving about rapidly in an aimless manner to escape from the searcnhiignovs 


beam, contrary to the behavior when approached by man during the day 


On the same beach several individuals had been crushed by massive boulders falling from 
the cliffs above rhis did not cause abandonment of the area where the landslide occurred 


pi weight , : : A pice 
Townsend (Zoologica, 1 (8): 159-73, 1912) gives the original range of the northern el 


phant seal as extending from Cape San Lazaro, near Magdalena Bay, Lower California, 


northward to Point Reyes, near San | rancisco, 1 distance of nearly a thousand miles. For 
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many years, due to the depredations f man, the herds ere limite 
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ed to a few small groups on 


California. Only onal straggler 





‘ an reached the vicinity 
of the Channel Islands off Southern Californi 


twenty-one individuals was 
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up on one of the Channel Islands, during a sea lion census conducted by the 
on of Fish and Game in 1946, so it appears that they may be reestablishing 

Since 1922, Guadalupe Island and its territorial waters has been “‘r 
rotection and development of the natural resources Since then tk 
t seals have eased from near extinction to the Lp] ] 
s are migrating from Guadalupe to other isla former 
p ‘ counts see Anthony (Jour. Mamm., 5 nd Hue 
$2 Joun E. Fitcn Anp Rospert C. Witson, B F 

and G Received Jul ) 
THE PHILIPPINE TREE SHREW, UROGALE EVERETTI THOMAS 


The Chicago Zoological Par 3rookfield. Illinois. received on Julv 30. {947 
Philippine tree shrews, Urogale everetti Thomas. These attractive little animals 
lar prow fur ul s unde p rt points nos nad at g hu n-like ear 
fir e Tupaiid be sh the I We assumed thi seein te 
ust matur with ntl light-colored. cl srking appear ‘1 
houlds | g l we } had th ie ’ aed Oe 
be de é ‘ Separate cage used ~ ecks and tl t 
\ fichting « I t + r ted hat +} re : P 7 } iend ra , 
the cage S itual g ng 1 mu t, hen put t 
‘ mating 4 minute t least , fore t] 
r sé I ed I t} opt to tl pul _ 1 activit . 
t several follo ga tu oO norning the female I ’ g to} 
vor 1 she cl I his t I ch on the d 
About this t t! ed to a new cage, g »x 2 fe hig 
th & si if A me I ou tsqu vith round ope 
the cage 1 tache t ne nae sit \ hinge top | low into tl ‘ 
In th ree it g S brancl for « , vith t 
ince int activity m excellent sl They qui irlv ta A ig 
7 le } +¢ le ‘ finger gee p , " ut ' 
rhe male is less v yple than is the female, but ous that she is tl 
em be the I 1 th i statu is def + he roles 
Whe ‘ mt tn fox them together v id +} be 
cidentall g ends the t I ( M sects 
ege l t ges eate { ’ sy eat. it 
‘ erg eg , hl; “GE ' : 
Ait shre 
peri sexu t quiescence difficu it 
pe r the Phe fe derwent ew | 
replacing , 
We had had the nonths w the « M 
i 1 DE I i t I s ed ‘ er bigness a 
SuSpIcior f a pinkish objec t ind 
] t s ( t {« S le ba 
‘ be p It } 7 I 
1 had be severe h ire c s begi g d ( 
€ develope rt ve sed ’ er ( 
more lor were scatte ove otherwis < I ¢ ‘ 
p Oo: ta t ‘ Is 4 101 0 nic { \ 5 
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g y l - s aiter the 
] r tf ‘ ’ | ir days after 
e first sec; s | | l t 
i yme he e | | n quarrel 
— — to their f+} 
male and, co o their usu g ut of the nest box 
¥ hin < e ne the est She i Dig it vas use of he odd 
r se ‘ hat she g t l Tr} 
l j I g g ing I yr ihe nest 
, ’ 
} had { 
} las v 2 2 { vas considerable 
nut hulls i the like in t] ; ] - j t naner S 
s wed th ent Che fe le sp he 
" g hough usually 
) ng t g ne id go to 
’ 
¢ g t the i Size pa tl is 
3 1 listu 1 heck while the 
y 
f rr I es 
Whe } ’ 
} Pr 
=) Z g } snuffling 
g ath ] 
irbe 
rt} 
I } 
8 
4 
At S 
] wo £ 
p 
Ihe 
DEATH FROM FRIGHT IN LO rAILED SH 5 
i il 
Ay ] 
\ i l 2s I I ldden 
r . } g us S y I ) nt 
n t < le ¢ , » , 
‘> ; 
J < i luck 
\ s ( ( S seen 





196 JOURNAL OF MAMMALOGY Vol. 30, No. 2 


be heard moving about in an attempt to escape, then it was forgotten for a while. During 
the ensuing hour shotguns were fired repeatedly, near and far. When I looked in the box 
shortly after 9:00 a. m. the shrew was dead. 

In the summer of 1948 I had another experience, with a shrew, that was similar to an 
account described by Jackson (supra cit., p. 8). At 11:00 a. m. on July 9, in the north 
western part of the Bitterroot Mountains, 6 miles SSW of Lolo Pass, Idaho County, Idaho, a 
gray shrew (Sorez cinereus cinereus) was seen running about in a dirt road in front of the car 
I was driving. I stopped the car, jumped out and, after noting that the shrew seemed to 





be searching for food, placed my cap over it. To my amazement, when I removed the 
animal from beneath a moment later it was found to be dead 

In the two afore-mentioned incidents neither of the shrews was injured during capturé 
Furthermore, a careful examination of the body of each animal. as it was being prepared asa 
specimen, failed to disclose any signs of previous injuries. To all appearances these deaths 
had resulted from fright or sudden shock.—Rosert T. Orr, California Academy of Sciences 


San Francisco. California Received October 25, 1948 


AQUATIC ACTIVITY OF A DESERT KIT FOX 
On August 29, 1948, the writer and two friends were fishing in the Coachella Irrigatior 
Canal, about five miles north of its origin on the All-American Canal, approximately 
fornia. At this point, there is 





twenty-eight miles west of Holtville, Impe rial County, ¢ 


check dam with seventy-foot, forty degre spillw * Below the spillway, a concret 





apron extends downstream about one hundred yards to prevent the swift water from de 
stroying the canal banks. The sides of this apron are on an angle about forty degrees from 
the horizontal. Three hundred twenty-five second-feet of water were flowing through the 
canal, which at this point had a width of about forty feet 

We were fishing just below the spillway on the west side of the canal, at 1:30 p. m., wher 





+ desert kit fox, Vulpes inacrotis arsipus, approached the canal on the opposite side ar 
about twenty-five yards downstream. The wind was in our favor, and the animal seeming] 


was unaware of our presence. The gait of the fox was normal, and no fright was apparent 
in hisactions. He stopped at the edge of the concrete apron leading to the water and! 
carefully around him. Then, slowly, he made his way down the concrete embankment t« 
the water’s edge, stopping with both forepaws very slightly in the water. After thus 
remaining for perhaps half a minute, he walked into the water belly-deep and struck out, 
dog-like, attempting to swim across the current. We were at such a distance that the move 


ments of the feet were not clear; the tail was not visible above water. The nose and top of 
the head were above the surface, similar to a swimming dog in this manner. The current 
here was very swift and the fox was being quickly swept downstream despite his efforts 


to maintain his position. He was about six feet out from the bank, where the depth of 


¢ 


water was about three feet, when he abruptly turned downstream, swam a short distanc¢ 


then made back for the bank. Gaining a foothold on the cement, he walked on up the 





apron, dripping wet; the tail drooped, almost dragged. At the top, the animal paused and 
without looking back, gave a few convulsive shrugs which ineffectually eliminated part 


the water from the fur. This was more of a front-to-rear movement than the seemingl} 
more natural and effi ie nt, violent, shaking of a wet dog With the same unconcern ex 
hibited throughout the whole event, the fox slowly trotted off in the direction from which 


he had come 


At no time did the animal seem aware of our presence. The action was completed just 
if it had been the normal course of events. The fox showed no alarm, even when the 
current pulled him swiftly downstream. It is not possible to say whether the kit fox 
normally enters the water, if it is available. However, the unconcerned activity of this 


individual seems to indicate that aquatic ventures are somewhat less rare in these animals 
than is ordinarily believed —Witiiam G. Reever, Dept. of Zoology, Univ. of Calif., L 


Angeles 24, California. Received October 11, 1948 
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TIMBER WOLVES (CANIS LUPUS LYCAON 


KILLED BY CARS ON ONTARIO 
HIGHWAYS 


When checking records of wolves turned in 


: was amazing that so many of 
them were reported to have been killed by cars on highways last winter (1947-48 As far 
as | ur determ ne 


such road kills were quite rare 


is two and three 

















ears ago. From March 1, 1947, to March 1, 1948, not less than fourteen timber wolves and 
seve otes were run down by cars, and turned in for bounty claims in Northern Ontario 
I é rthwestern forest districts whe gt s res e highway kills for 
] we Ke ra, 3; Thunder B 5 
I pos | me y iditional thre timber wolves 
I l 1 ni the Thund B 1s On De ) )47, one female was 
t nigh bout thirteen mule Ne She is running along the 
1 pack of eight wolv« On Dec re f 47 e female was killed on Highway 
7 les eas Nipigo Thi ol out tw s of age, was autopsied by me 
| Although no fat deposits were present, it appeared to be in good physical condition. The 
| t h h filled. On January 25, 1948 4 it 10:00 uw. on Highway 
7, five mile est of Up Autopsy s I 1 in excellent physi 
tion I ieposits o ep t I lopar 3 bel mnging 
e genera 7 1 Diphyllobotl . 
t Lliffic ) suggest wl lled highways 
r tl crease he speed r l an incr n the numbers 
I he hig \ { Altl igh tl iber wol 
lat hat } thar y anber ohms : jnee 
{ I t rm higt I g tl 8 ) id imers 
‘ Or I ve S t ttl ! S ‘ ly vears 
) ne th s ) S y| s | ) ~ 
t c De I OSS il t Dn ge he beh ur 
so | su ssure [If the latt 
y 4. pe Vos, Dep 
}? { ; ; 
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| : I iS il 7 Ist ho » oODtalIn some O 
! n became proble ] lled th here was a tunn 
ig ) 200 yard rther up the sid intair 1ich w hought pos 
be the d e retrea he animals I lay before dusk a mosquito net 
Stl t a} tenhing al vats that attempted 
( el ( iving time) t first i ppeared overhead 
ninute t Zz to ) spa [ iores long 
1 1 None ym the tunne id after an hour’s wait th 
empt ’ V ynsi ed tilu It was 
ce h s it became darker las the a me 1 its hunted 
tl £ i! Then iimost simulta is 3 h 10 
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ym inse s tha e still activel lying Out in th mer a ns he tunne During 
the n hour no ot vats were seen 
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The next evening a watch was again maintained and the first bat appeared overhead at 


precisely 7:29 Pp. m., soon to be followed by several others all of which were hunting well 





above the ground. It was about an hour later be 


tunnel 


re any bats attempted to enter the 
and, at that time as on the previous night, the temperature of the air had fallen 
sharply as a result of the down-mountain air currents. Another bat was captured, but n 
more attempted to enter after another hour’s watch 

Nearly all observers describe Myotis evotis as a “late evening’”’ bat. Such, however, was 
not the cas 


e here at this time of year where they were regularly seen in numbers early 





each evening. These observations seem to be the first record of this species well within the 
Canadian Life Zone, within California. They also indicate that the best hunting time for 
' 


this bat is the hour following dusk just before the rapidly lowering temperature stills the 





insect species in the upper strata of the forest. The first hour following dusk culicid species 
and other aquatic insects become relatively inactive at these altitudes at this time of year 
except where the air is kept warm, as in tunnels, about camp fires, and about outside elec- 
tric lamp In such places Myotis evotis may extend considerably its otherwise short 


nightly hunting period which it starts higher up in the forest 








The species identification was verified and because the specimens were near a Cinnam 





Buff in color they were presumed to belong to the subspecies chrysonotus. They were sent 
alive to Mr. Ernest P. Walker of the National Zoo for experimental purposes.—Lioyrp G 
InGLEs, Fresno State College, Fresno, California. Received September 27, 1948 


THE PIPISTREL (PIPISTRELLUS SUBFLAVUS) IN NORTHERN WISCONSIN 


There are few published records for the pipistrel bat, Pipistrellus subflavus (F. Cuvier 


in the northwestern p rtion of its range To our knowledge ther 


re no published records 
for lowa or Michigan and only a few for Wisconsin and Minnesota. The most northern 

these records are for Sauk County, Wisconsin (Jackson, Jour. Mamm., 1:38, 1919) and Wash 
ington, Goodhue, Wabash, and Nicollet counties in Minnesota (Swanson, et al., Mammals 


of Minnesota, p. 60, 1945 There are several other records for southwestern Wisconsin 

A single specimen of Pipistrellus subflavus was taken from more than 3200 Myotis lu 
fugus and Myotis keenii which were trapped for banding on September 1, 2, and 3, 1948, 
Hurle Iron County, Wisconsir This pipisi.el, number 479 in the collection of James 
seer, was a fat male apparently ready for hibernation. This same place was trapped 


during Septemb«e r of 1947 when nearly 1400 bats were examined without finding a sing] 


individual of this species 
Our trap was located about fifty feet underground and about 150 feet from the entrance: 
of a cave-in in an old abandoned iron mine. It was set to intercept and trap most of the 


1 
bats that used this entrance to leave the extensive deeper workings of the mine at di 





This mine is known to have hibernating bats throughout the winter and there are apparently 
a few pipistrels among them 

This extends the known range of Pipistrellus subflavus to within a few miles of the south- 
western shore of Lake Superior and to within less than two miles of the border of the Upper 
Penninsula of Michigan.—F REepERICcCK GREELEY AND JAMES R. Beer, University of Wis 
consin, Madisor . Wisconsin Received S¢ ple mber 25, 1948 


MEXICAN RECORDS OF THE BAT, CENTURIO SENEX 

The type of Centurio senexr Gray (Ann. Mag. Nat. Hist., 1842, ser. 1, vol. 10, p. 259) was 
thought at first to have come from ‘‘Amboyna,”’ but it must have been taken in Central 
America or possibly on the west coast of Mexico 

Saussure, in 1860 (Rev. Mag. Zool., ser. 2, vol. 12, pp. 381-383), described C. mexicanu 
from ‘“‘les regions chaudes du Mexique,”’ and the following year Harrison Allen (Proc 
Acad. Nat. Sci. Philadelphia, 1861, pp. 360-361) described another species, C’. memurtrit, 
from Mirador, Vera Cruz, Mexico. This bat received still another name when Ward (Amer 
Nat., 1891, vol. 25, pp. 750-753) named a fourth species, C. minor, from Cerro de Los Pajeros, 
Las Vegas, Vera Cruz, Mexico. These were a!) synonymized with senex by Rehn (Proc 
Acad. Nat. Sci. Philade Iphi 1, 1901, p. 297 
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first five animals are being kept alive for use in breeding experiments in progress under the 
direction of Dr. W. F. Blair. The August 1 specimen is now in the University of Texas 
Natural History Collection, number T901; the measurements are: total length, 122 mm.: 








tail leng igk t hind f vot, 18 mm.: r from notch, 12 mm 

The B as found under a large (30 inches in diameter) flat rock lying at 
the roads cky grass-covered field. Under the rock was a series of runways 
having openings at opposite edges of the rock and leading to a tunnel near its edg The 
tunnel was about one and one-half inches in diameter with an inclination of 30 degrees 
Ab« fifteen inches from the entrance, tl unnel leveled off and branched to a spher 
side room four inches in diameter. Fifteen inches farther along the tunnel we four 
nesting material of dry shredded grass, but the tunnel was lost. This specimen is now 


the University of Texas Natural History Collection, number T27; the measurements are 





total length, 128 mm.; tail length, 54 mm.; right hind foot, 18 mm.; ear from notch, i4 

Further attempts are in progress to trap a breeding stock of this subspecies; and it 
prove to be quite common in Taylor, where much sign was found.—ALvIn Fury, Depart 
ment of Zoology, University of Tex Lustin, Tera Received August 21, 1948 


NEOTOMA FLORIDANA HAEMATOREIA HOWEI WOOD RAT) IN 
SOUTH CAROLINA 








I wish to record the capture of three specimens of Neot rfl lana haemat 1 How 
South Carolir The first specimen, an i ture fen No. 1685 in my collectior 
taken on 22 Novemb«s 1941, about il la qu r Caesar’s Head H 1G 

Highwa Gree le Cor South ( roliz ( uppre ximat LO) 
10n nit cks blasted ou the ] le in tl nstruct of the higl 
along a precipitous ledg rhe second specime i ture male, No. 1697 ir f 

tion, was taken the following night in exactly the same s The third, a subadult 
No. 1965 in my collection, \ taken among the same rocks five years later on 28 November 
1946 

So far as I have beer three specimens constitute the ~ 
record of the subspecies { ina t0oBERT H. Coiteman, Route 8, B 
Charleston, 8S. ¢ Received Auqust 4. 1948 

WOODLAND JUMPING MOUSE (NAPAEOZAPUS) IN GEORGIA 
On June 21, 1948, we trapped a female Napaeozapus insignis roanen n¢ & sti 


stream in a wooded ravine in Rabun County, Georgia, near the North Carolina Line, at 
an elevation of 3075 feet. This appears to be the first actual record of this species in Geor 


gia, although we feel certain that further work will demonstrate that the woodland jumy 





mouse occurs, at least locally, throughout the mountainous portion of the state 
uterus of our specimen contained four embryos near term. The skin, skull, and embryos 
are preserved in the University of Georgia collectior 

Two specimens of Napaeozapus have been taken in the vicinity of Highlands, Nort! 
Carolina about eleven miles north-east of the Rabun County locality, one by us on June 
10, 1948, and one by Arthur H. Howell in 1930.—H. V. Aurrey ann Evcene P. Opvu™ 
University of Georgia, Athe Received Auqust 7, 1948 


FIRST RECORDS OF PORCUPINE ON THE MOHAVE DESERT OF CALIFORNIA 


In May, 1947, while doing some zoological field work near the far eastern end of the 
> | ff, 


Mohave River, Mr. Lee Smith of the Camp Cady Ranch showed me a small vial of fres! 


porcupine quills which he had recently plucked from the face of one of the ranch dogs 


The animal evidently had had an encounter with the porcupine while out prowling around 
during the night among the numerous mesquite, cottonwood, willow, and cats claw trees 


which grow in the wide bottoms along the river. I believe this is the first record of porcu- 





pine being found on the low Mohave Desert It is interesting to note its presence here in 
29, p. 182 


connection with Mr. Gale Monson’s recerd of this animal, (Jour. Mamm., vol. 
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trapped in a mesquite-cactus-grass association that is distributed wi lely over the Rio 
Grande Plain of southern Texas. It seems likely, therefore, that this species will be found 


to extend even farther north than the present records ind 





] > 


A skin of the ringtail (Bassariscus astutus flavus Rhoads) from Jefferson County, Texas, 
was obtained for the Texas Natural History Collection by D.G. Walker. This animal was 


yer who found it crossing 


shot about seven miles east of Beaumont by a commercial fur trap] g 
a road at night in December, 1947. The ri tail is commo yn the Edward’s Plateau of 





central Texas. Bailey (N. Amer. Fauna, 25: 182, 1905) reported the species as far east in 
; », Fish and Oyster 


Comm., 27: 24, 1947) stated that, “‘it is common east to the Trinity River, but rare eas 





Texas as Matagord Count on the coast Taylor and Davis 


I and it indicates 


that stream.’’ The present record is the most eastern one of which I know 
that the species ranges across the Neches River nearly to the Louisiana line in southeastern 
Texas.—W. FrAnNK Buatr, Department of Zoology, Ur t Texa {ustin 12, Tezxa 


Received October 13. 1948 


A RECENT RECORD OF AN ALBINO TEXAS JACK RABBIT 


The index to the Journal of Mammalogy (Vols. 1-20 inc., 1919-1939) reveals that n 


article | 1 appeared on albino jack rabbits, L califorr 4 is, in that publ satior 


in charge. Biolo - the N ynal Museu in Washington, D. ¢ ar vas 
ide f la r lhi 7 iack rabbit. L califorr Cec! A.K 
] nd Wil Q y ( \ V hi \ 1948 


SYPHACIA THOMPSONI (NEMATODA: OXYURIDAI FROM THI 


RED SQUIRRI 





The caecum < fe squirrel, 7 , xleben. co 

Phelps, Vilas ¢ W 3 } ’ 3, 1948, w } two sn 
} ' \ ; P W ry i ll inter ; 

; otr ; } | ) ho ' ) ; 

t ) } h A yuth g 
squiri \ I if tl no ne; nivying 8s | i I I n rtherr Vici i | 
Wisconsit To date we have data on fifty-ni red 8q rrei 1d tie OV n tioned 
nimal was found t nfected with S. t/ H some of the red squirrels 
we co i yuth Michig iQ ) Bint vO yD t 
re ce Sypha } ? parasite of Glauco Rau Tin \ M 
N 39: 728-747. 1948 

Male o uria re cl cteristically smaller ha t na i the ippar ntly do 
I live lon ter the latter have been fertilized. Iti t unusual to find that all males 
é given generat } disappeared by the tin he females have become distended 
with egg Conseque e do not think it likely that any of th tte 
overlooks espe | since care W taken to yl] rms present 
most probable that, in this instance, the sex ratio encountered can be e 
occurrence in an unnatural host. Should the ordinary sex ratio for very young 8S. thompson 
be 1:1, then the probability of the occurrence of thirty-two male worms in the complet 
bsence of females would be one in 4,294,967,296 

It appe irs quite possible that the infection wa acquired it 1 single exposure, or thin 
a relatively short interval, since all the worms were of uniform size. Several were meas 


? 


ured and averaged almost 3.0 mm. long. Syphacia thompsoni was originally described as 
being 3.1 mm. long (Price, Proc. U.S. Nat. Mus., vol. 74, Art. 4: 1-4, 1928).—Jack D. TINER 
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AND Rosert Ravuscu, Vivarium Building, University of Illir tmpaign, Illinois, and 
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in different animal species. Amer. Jour. Physiol., Baltimore, vol. 153, no. 2 
pp. 341-347. May 1, 1948 

SHospe, Harrison. Winter provides feasts for wildcats in deer yards. West Virginia 
Conserv., Charleston, vol. 12, no. 1, pp l , 

Simpson, Georce GAayLorp. A Miocene glyptodont from Venezuela. Amer. Mus. Novi 
tates, New York, no. 1368, pp. 10, illus. November 19, 1947. (New: Astero- 





stemma venezolensi 

Srmpson, GEORGE GAYLORI The beginning of the age of mammals in South America 
Bull. Amer. Mus. Nat. Hist., New York, vol. 91, pp. 232, figs 80, pls. 19. July 
15, 1948 New: Polydolops thomasi paahi, P. t ira, P. bocurl Didol 
minor, Anisolambda amel, Notostylops pigafetta 

Sneap, I. Epwin. Upper Mississippi muskrat investigatior lowa Coop. Wild R 
search Unit, Am« , uart Rept » pp 29-31 January-March, 1948 

Spencer, Donatp A. Anelectric fence for use in checking »orcupine and other mammalia 
crop depredations. Jour. Wildlife Management, Menasha, vol. 12, no. 1, py 


110-111 January, 1948 
Spicer, Jounn H. Mice upatree. Our Dumb Animals, Norwood, vol. 81, no. 4, p. 9, illus 


April, 1948 White-footed mic« 

Stacy, Ratpu W., W. V. WuHITexoRN, AND Frep A. Hitcncock. Susceptibility of cats 
dogs to progressive anoxia. Amer. Jour. Physiol., Baltimore, vol. 153, no. |! 
pp. 87-92. April 1, 1948 

Sracer, Kennetu E. Falcons’prey on Ney cave bats. The Caves of Texas. Bull. Nat 
Speleol. Soc., Washington, no. 10, pp. 97-99, fig. 1. April, 1948 Tada 


mexicana preyed on by duck hawks 

STENZEL, Paut. Grizzly bears in Oregon. Western Outdoors, Oswe 
pp. 6-9, 20-21, illus. April, 1948 

STEPHENSON, Ronatp G. Ranch management. Fur of Canada, Winnipeg, v 
pp. 15-17. May, 1948 
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STEPHENSON, Ronatp G. How to make a profit in ranch management. Black Fox Mag., 
New York, vol. 32, no. 1, pp. 12,27. May, 1948. 

Stewart, G. T., anp W. R. Jones. The pathology of an experimental amoebic infection 
inthe rat. Ann. Trop. Med. Parasitol., Liverpool, vol. 42, no. 1, pp. 33-45, pl. 1. 
April, 1948. 

StickeL, Lucitte F. Effect of bait in live trapping Peromyscus. Jour. Wildlife Manage- 
ment, Menasha, vol. 12, no. 2, pp. 211-212. April, 1948 

SrottperG, B. P. Food habits research. Wisconsin Wildlife Research, Wis. Conserv. 
Dept., Madison, Quart. Prog. Repts., vol. 7, no. 1, pp. 25-32. April, 1948. 

Stone, Catvin P. Effects of electroconvulsive shock on innate and learned behavior in 
albinoiats. Science, Lancaster, vol. 107, no. 2784, pp. 459-460. May 7, 1948. 

Srorr, Ken, Jk. Wild animal parenthood. Nature Mag., Washington, vol. 41, no. 5, 
pp. 245-247, 270, illus. May, 1948. (Bears, chimpanzee, giraffe 

Srvart, Russetyt. The 1947 deer harvest in North Dakota. North Dakota Outdoors, 
Bismarck, vol. 10, no. 11, p. 10. May, 1948 

Swank, WENDELL G., AND Frep A. GLover. Beaver censusing by airplane. Jour. Wild- 
life Management, Menasha, vol. 12, no. 2, p. 214. April, 1948. 

Swirt,R.W. Deer select most nutritious forages. Jour. Wildlife Management, Menasha, 
vol. 12, no. 1, pp. 109-110. January, 1948 

Tate,G.H.H. Results of the Archbold Expeditions, No. 60. Studies in the Peramelidae 
(Marsupialia). Bull. Amer. Mus. Nat. Hist., New York, vol. 92, pp. 313-346, 


fig. 1. November 25, 1948 New: Echymipera rufescens australis) 

Terres, Jonn K. Playtime in the wilderness. Outdoor Life, New York, vol. 101, no. 5, 
pp. 26-27, 92-95, illus. May, 1948 Fox, antelope, rabbit) 

Tuompson, Ken. Revealing elk secrets. Amer. Forests, Washington, vol. 54, no. 5, 


pp. 214-215, 240, illus. May, 1948. (Tagging elk 
TaurMAN, D. C., Jr., Nina BRANCH, AND JoHN A. MULRENNAN. Description of the male 


of Androlaelaps setos s Fox (Acarir Laelaptidas Jour Parasitol., Lancaster, 
vol. 34, no. 2, pp. 134-136 A pril 1948 
Tripp, E., AnD Ertc Oapen. Pressor substances in dog plasma incubated with renin. 
Amer. Jour. Physiol., Baltimore, vol. 153, no. 2, pp. 336-340 lay 1, 1948. 
TroucuTon, Exuts. Furred animals of Australia. Chas. Scribner’s Sons, New York, 
374 pp., illus. 1947 


Turcotre, W. H. Beaver trapping season. Mississippi Game and Fish, Jackson, vol. 
10, nos. 5-10, p.9. April, 1947. 

Turk, R. D. Tularemia, ticks and Texas. Texas Game and Fish, Austin, vol. 6, no. 5, 
pp. 11,17. April, 1948 

Ursarin, Acu., AND P. Rope. Un Okapi au Zoo de Vincennes. Mammalia, Paris, vol. 12, 

2, pp. 45-46, pl. 1. March-June, 1948 

VINcENT, Upsuur. Foxes kill rabbits. Texas Game and Fish, Austin, vol. 6, no. 6, p. 
16. May, 1948 

Waker, Lewis W. Citizen mongoose. Audubon Mag., New York, vol. 50, no. 2, pp. 
80-85, illus. March-April, 1948 


nos. 1 


Warp, Larry. Technicians studying deer mortality problems. West Virginia Conserv., 
Charleston, vol. 12, no. 2, pp. 6-7. May, 1948 

WHELEN, TowNsenD. Hunting big game. Military Service Publ. Co., Harrisburg, 2 
vols. 1946 Vol. 1, Africa and Asia, vol. 2, The Americas 

Ware, Parrick J. Bat blitz. The Caves of Texas. Bull. Nat. Speleol. Soc., Washing- 
ton, no. 10, p 101. April, 1948. 


Wistock1, Geo. B., anp Wm. A. Wimsatt. Chemical cytology of the placenta of two 
North American shrews (Blarina brevicauda and Sorex fumeus). Amer. Jour. 
Anat., Philadelphia, vol. 8, no. 2, pp. 269-296, 5 pls. 1947. 


Woozicxi1, Kastmrerz. Interim report on wild life problems in New Zealand. Dept. 
Sci. & Indus. Research, Wellington, Wildlife Sec. Rept. No. 1, 3 vols., 244 pp., 
illus. December, 1947. 
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Woop, SHERWIN I “he tolerance of rodents to the feeding of conenosed bugs (Hemiptera, 
Reduviidac Bull. Southern California Acad. Sci., Los Angeles, vol. 46, pt. 3, 
pp. 144-155. September-December, 1947 
Woopcockx, Atrrep H. The swimming of dolphins. Nature, London, vol. 161, no. 4094, 
602. April 17, 1948 
Wricut, Putte L. Breeding habits of captive long-tailed weasels (Mustela frenata). 
ner. Midland Nat., Notre Dame, vol. 39, no. 2, pp. 338-344. March, 1948. 
inp M. B. VisscHEeR Adaptation of the tail plethysmograph to blood pressure 
urement in the mouse with some observations on the effects of temperature. 
Jour. Physiol., Baltimore, vol. 153, no. 2, pp. 330-335. May 1, 1948. 
Ksiegi rodowodowe zubrow. Pedigree book of the European bison. 
Soc. Protection European Bison, Warsaw, 32 pp., illus. 1947. 
] f antiestrous factor in Lithospermum. Proc. 
67, no. 4, pp. 405-410, pl. 1. April, 1948. 
battle with the wolves. Outdoor Life, New 
1, 118-120, illus. May, 1948 


NOTICE OF ANNUAL MEETING 
['wenty-ninth Annual Meeting will be in the U. 8S. National 
949. Headquarters will be at the Hotel Washington. 
the evening of June 14. The local Committee has 
e American Society of Ichthyologists and Herpetol- 

’ place, June 18-21, 1949 
Titles for papers must ibmitted before May 2 Send titles for American Society 
Mammalogi t ir. D. F. Hoffmeiste Museum of Natural History, Univ. of Ill, 
Urbana, Ill 


ISSUE OF PREVIOUS NUMBER 
1 of Mammalogy, mailed February, 14, 1949 











